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For the year of this study (1928 for all areas except Arkansas which 
was for 1929), a majority of the growers in each of the areas purchased ferti- 
lizers. The proportion of growers buying fertilizer varicd fren Ol. 1 percent 
in Michigan to 99.7 percent in North East, Pa. (table 1.) 


For the growers buying fertilizer, an averege of 35,91 tons per farm 
was purchased. The quantity varied from 1.69 tons for the Michigan farms to 
19.71 tons per farm for the growers about Girard, Pa. Most of the fertilizer 
bought by the Michigan growers (83 percent). was used on vineyards whereas _ 
in Niagara County, N.Y., the interviewod growers used most of their fertilizer 
on other crops, only 6 percent heing used on vineyards. 


About one half the tonnnge and one half the value of ell fertilizer 
bought by the interviewed grape growers, in all of the areas, represented 
roady-mixed goods. The proportion was highest in Pennsylvenia where 60 per- 
eent of the fertilizer cy cnsc was for mixed goods, and lowest in Michigan, 
where mixed goods represented only 20 percent of the total expense for ferti- 
lizers. On the farms studied in Arkansas end in the Finger Lakes aren of 
New York, more was spent for sodium nitrate than for mixed fortilizers. For 
ali farms studied in all areas about one half as much was spent for sodium 
nitrate as for mixed geods. 


In Michigen 71 poreent of the expenditure for fertilizer was for 
ammonium sulphate. Girard growers also used considerable quentities of 
ammonium sulphate. ‘The avernge price paid in 1928 was $59.29 per ton which 
was practically the same as the price -paid for sodium nitrate. Since sodium 
nitrate carries about .19 percent ammonia, and ammonium sulphate 24.35 percent 
ammonia, 20 pounds of ammonia were purchesed in sodium nitrnte for $3.09 and 
in ammonium sulphete for $2.44. 


For every dollar spent for fertilizer by the grape growers in all the 
areas Studied, ol conts were spent for mixed fertilizers, 58 cents for straight 
nitrogenous fortilizers, and 11 cents for all other kinds. 


Por all the farms studied, about as many tons of sodium nitrate as of 
acid phosphate were bought. At the prices paid by these growers in 1928, 20 
pounds of phosphoric acid cost on the averege $1.33, Only four farmers bought 
murinte of potash. At $46.25 per ton, 20 pounds of potash cost $0.92. 


Ready-mixed fortilizers are sold by analysis. The first number of the 
anelysis refers to the percentage of nitrogen or ammonia carried in the ferti- 
lizer, the second number to the percentage of cvsileble phosphoric acid, and 
the last number to the percentage of potash. The sum of the percentage fieg- 
ures of & given analysis represents the units of plant food in the fertilizer. 
Thus, a 0-8=8 fertilizer contains 5 $8 $ 8, or, 21 units of plant food. In 
1928, nitrogen was given in terms of ammonia in the States where this study 
was made. State regulations as of Janusry 1, 1932 for all but six southern 
States require that the analysis express nitrogen as nitrogen rather than 
OmmMon 1a e | 
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T.bloe 1. - Kind, auantity.and price of comnercini fertilizer purchasdd, 
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sPorcent ce: Quantity: : Proporticn of :Percentage 

Kind of fortilizer :of faumers: per ; Price : totel ferti- : of total 
and aren > buyine ferm : per lizer bought :tennage used 


sfortilizor; buying : 


LA LR LRN. aremueecece OARS: 


All kinds: 
North East, Poe 
Niagara Coe, NY. 
Girerd, Pae 
Finger Lakes, N.Y. 
Chautauqua Cow, NY. 
Hudson Valley, N.Y. 
Arkensas {1929} 
Michigan 
Averc ge 
ALL arenas: 
Ready mixed 
Sodium nitrat 
Acid phosphate 


Ammonium sulpnete 
Bone meal 

Tankake 

Calelum nitrate 
Cyanide 


Potash, muricte 

Ready mixed: 7 
North East, Poe. 
Niagara Coe, N.Y. 
Girar d, Pie | 
Chen tauque COe, Neve 
Finger Lakes, N.Y. 
Hudson Valley, N.Y. 
Arkansas (1929) 
Michigan 

sodium nitrate: 
North East, Po. 
Fingor Lakes, N.Y. 
Hudson Velley, N.Y. 
Chautauqua Coe, N.Y. 
Arkansas (1929) 

Ammonium sulphate: 
Girard, Pae 
Michigan | 

Acid phosphate: 
Glrard, Pac | 
Niagara Coe, N.Y. 
Finger Lekes, N.Y. 
Chautauqun Coe, NY. 
North East, Poe 
Hudson Volicy, N.Y. 
Arkansas (1989) 


ee ef oe ee oe ee ee ee ee 


ee ee @@ ee. ee 


ee ee es ee 


ae ee se es ea oe 


e e¢ ee ee -38¢@ ee 


ee ee ee oe ae ee ee ee ee ee 


Lane 5 Miia RT: SRB 


ton 


: Tonnas ges 


Va ue 


on gr. 


Cs 


Pureent : “Tons :nollars 3:Pore ont: Pereent: Percent 
90.7 : 7.59 3: 44.96 : LOO : 100 : 64.4 
90.0 © 3.28 : 31.51 : 100 ; LOC. ; 6el 
B9,5 > 1O.71L : 37-828 : 100 : 100 : 468 
81.28 © 2.02 : 53.92 : 100 : LOO :; 2768 
7266 © 6.41 ;: 58.57 : 100 : 100 : 00 69 
80.9 © 4,04 : 45.29 : 100 ; 100 ; 4007 
06 64 © 2,389 : 65.60 : 100 : L100 : 20 » 4 

— diel =: 1,89 9: S722 s 100 2 100: BE o6 
Meek ot “B,9L 7 21.85. 100: 100: 29.6 
4.7 gO © 3.26 3: 40.61 : 53.5 3: Ole 3 469 
26.6 : 8,02 : 58.74 : 18.5 3: 26.2 O0—0 
21.5 +: 242 : 21.24 : 16.0 +: Gl : .378 
10.8 © 1,96 : 59.29 : 7e5 3: 10.5 : 74_7 
LD 2 28,24 : 46.91 : Lel : 1-35 : 9248 
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690k > 8.02 : 36,03 :.58.5 +: 59.7 ; 5720 
61.6 © 2.47 +: 386.44 1 5607 3: 56.8 ; 45 04 
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Only the Pennsylvania farmers renorte? the use of a 5-8-8 fertilizer, 
and in this State 45 of the 9” farmers interviowced reported its purchase, 
oixty-three percent of this fortilizer was:uscd on grancs, A 6-8=10 ferti- 
lizer was bought by 31 growers in six of the areas studied. Only 4 percent 
of the 2-8-19 fertilizer was enplicd to grapes. Most cf the mixed fertilizers 
used on grapes carricd from 5 to 7 rercent ammonia. 


The costs of the units of plant food in cach of several ready-mixed 
fertilizers compared with the costs of the same units cof vilmt food when bought 
umalxed as sodium nitrate, aumoniun sulphate, acid phosphate, and muriate of 
potash. (table 2.) The seuree cf amicniec in mixed fertilizers is primerily 
sulphate of ammonia although sone nitrete .cf soda snd organie carriers are 
also used, Organic cmmenica in animal and vegetable by-products costs more 

than inorgeniec ammonia. In commuting the cost of plant food when purchased as 
unmixed fertilizors, ono half cof the ammonin wis valucd at what it would cost 
in the more oxpensive nitrate form ani one helf in the chenneor sulrhate form. 


Table 6. - Guarsntecd analysis of the more important mixed fertilizcrs 
and a comparison of the cost of mixed fertilizers and the cquiva- 
Lent plent food in unmixed fertilizers, all arens, 1928 
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Am 2—4 : 1”? : Sele : , . | 6.09 
78-5 : 1? : A,4¢ : 90 : Goeth 3 rae) : 8.90 
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The numbers in the fertilizer enclysis refcr to peorceents. The first number 


stands for ammonia, the second number for aveileble phosphoric acid, and 
the third for potash. | . 
af At ~riecs <iven in teble 1, 20 sounds of ammonic woule eccst $2.76, if one 
| half of the anmonin iis cbtaineda from sodium nitrate and one half from 
ammonium Sulphate. In the form of acid phosphate.cO pounds of available 
phosphoric acid would cost $1.33 and in the form of muriate cf potesh 20 
conte 
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The fertilizer with the least -aifforence between the mixed and unmixed 
values was a 4-1684, carryine 84 units cf plent food. The fertilizer with 
the greatest aifferonec hetween mixed and unmixed velues was gq 2-8-5, carry~- 
ing 15 units of plant fbod,. Fortilizers of hich analyses usue lly furnish a 
unit of plent food cheaper then do fertilizors of low amilyses. For ferti- 
lizers having 19 or more units of plent food the difference in price hetween 
mixed and unmixed gocds was $8.14 compared with $11.09 for fertilizers having 
18 or less. units of plant food. The additional plant foot in a fertilizer 
of high analysis is usually bought by. a farmer. at wholesale prices. 1/ 


Fertilizers are some times aprlied to such Los i-valued crops or to such 
pocrly drained soils thnrt there can be little or no increase in returns from 
their use.. Under such coniliticons it is best to apply no fertilizer, or if 
fertilizer. is applied, the lower the grade and the lower the cost the less the 
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Application to Vinoyorés 


In 1928, about 4 cut of 5 Pennsylvinin growers fertilized thoir vine- 
yards. @f the arenas -s madied in New York the most fertilizer was used on the 
vineyards in the Huisen Valley In this erec, about @ growers cut of 3 
fertilized their vineyards. Tonvly helf the grovers interviewed in Chautauqua 
COs, N.Y. applied fortilizer to their vineyards, but only 34.5 percent cf the 
acreage was fertilized. INA the Pincér Lakes ARCA, 2 farmers out of 5 applied 
fortilizer to their vineyards, and. about 30 »ercent of the total grape acre- 
ace studied in this aren was fertilized in 12cs. 


In Michian n, fertilizer was applied to 45 rereent of the vineyards and 
covered about 39 sercent of the totnl erape ncrenge studicd in that State. 


In Arkansas, in 1929, 14 vineverds out of 78, cr about 1 out of 6 were 
fertilized, These 14 vincyerds | contnined 313 acres thet were fortilized and 
lL Of these vinoyards. contained 165 aeres, or about 5% percent of the total 
fortilized acreage, 


For the farms studied in all areas, ehout ene third cf the totel vine~ 
yard acreage that was fertilized was: treated with: ready-mixed fertilizers 
and one third with sodium nitrate, either nlone cr in corbination with acid 
phosphate. (table 3, ) A majority of: the vineyard ocrenge fertilized in 
North East, Pa., and in the Hudson Vi lley, was trented sith. ready-mixed ferti- 
lizers. Sodium nitrate vas uscd’ o about:86 vercent of the nereage fertilized 
in’ the Finger Lakes srea and sodium nitrate cither alone or in combination 
with acid phosphate tias used on 47 vorecent cf the-sereage fertilize’ in 
Chautnuqua Cow, N.Y: In Michigan, 4 acres out of 5 ecres of vineyard that 
were fertilized were fertilized withecrmonium pulphate. 


elation of the Rotail Price and Guarontecd Analysis of 
Mixed Fer tilizer s sold in New York, neerne of, «60 Published in "Farm Economics," 
No. o4, Soptonbor 1028. New York Ste eo Co iiege of Agri ulture, Cornell Uni- 
versity, Ithaca, Ne Ye 
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Table 3. - Gormercinl fertilizers used on vinevards studied, by areas, 1928 


| : ; percenteBeaor - : | 
| :Grovers:Acreace :Ferti-lizead : : Cash 
Kind of fertilizsr > apply-sstudied : acreage :Fertilizer: cost of 
and ares — t ing thet vas: receiving : per - fertilizer 
> ferti-: ferti- : indicatsd : acre 2 per acre 
: liger ; lized .:fortilizers: oo: fertilized 
| 3: Number:Percent : Pereent : Pounds : Dollars 
All kinds: _ ao re ee : : | 
Girsrd, Pa. : al 3: 68,6 : 100.0 > 657 3 13.04 
North East, Pa. : 61L 2: 76.7.3 100.0 : ALR : 9.47 
Michi¢ean : 4) 3 88.6 1: 100.0 : 153 : 4.43 
Hudson Valley, N.Y. : er ¢ 68.2 % 100.0 : 455 : ¢ 86 
Finger Lakes, N.Y. : 46 2 28.9 3° 100.0 : 194 : Deol 
Arkansas (192°) t 14 3: 26.5 >: 100.0 ©: 137 : 3.46 
Chautesuqua fo., N.Y. > 654 5: 34.5 1 100.0 > «368 ‘ 7.54 
Nisgara Co., N.Y. > Bt et 100, 0 : 503 © .30 
Totel or sverare : 26. 3: 44.7 : 100.0 BSA : 7.58 
All arens: : _ . _ 7 . | . 
Ready mixed : 93 3: 15.0 ; 50e8 : 458 : 9.81 
Sodium nitrate, snlone : 81°: 11.5 =: 25.6 : 204 : 6.00 
Armonium sulphate, alone: 42° 3 G.3% 3 18.5 : 147 : 4337 
NaNOz & Po0s combined : 25 3 &@elo oo: <G,.1 : 475 : 8.68 
Acid phosphete, alone : 16 : 1.4 ;: 3.2 +: 852 4.09 
All other eS tee 9.8 : 4 60 : 10.16 


Ready-riixed: 
North Hast, Pa. 
Girerd, Pa. 
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jludson Valley, N.Y. l@o: 82.9 52.1 > 495 : 10.10 
Chauteuqun Co., N.Y. : 24 3 13.5 : ™*38.0 : APP : 8.58 
Michigan | 5 : 5.0 +: 13.0 : 196 5.47 
Fingcer Lekes, N.Y. : Oo 3 1.5 3 Dee : 448 : 10,04 
Arkenseas (192°) : Lo: 1.6: 5.4 > 15% 2.94 
Sodium nitrate: : : : $ 33 
Finger Lakes, KY. > 40 : 85.7 3 85.8 : 173 : 5.20 
Arkansas (1¢29) : 6 3: 18.3 : 61.¢ : 120 : 3205 
North East, Pa. : Woo: 16.5 ¢: 21.6 : 254 : 7.59 
Hudson Veliey, N.Y. : 6 : 15.33: C4el : 467 : ¢$.96 
Chauteugua Co., N.Y. : 2 3 7.7 3 2844 5 225 : 6.85 
Niagrros Co., N.Y. S$ B86 1: 48,¢ > 314 : 10.14 
Ammonium sulphate: : 7 : 
Michigan > 3S : B1l.9 : £80.38 > 140 : 4,18 
Girard, Ps. : a 3 Ded & 6.0 ‘ 298 : 8.76 
Arkensas (1°29) : 2 3 2,8 3 7.7 : 100 : 2.75 
North iest, Pa. : QO  ¢ P.O: 226 : LaO : 6.45 
Finger Lakes, N.Y. : Los. 1.6 2 5.2 > 148 : 4,59 
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Sodium nitrate snd : : : : : . 
acid phospnate: . : ° oe . 
Chauteuqua Co., N.Y. > 1b +: 8.4 3: 24.4 » = 4A0 : 7.79 
North ast, Pa. 2 8s 1007 : 15.9 os, 501: 9.39 

Acid phosphate: : : : : | . — 
Girard, Pa. : 2 3 11.0 + 12.4 : 506: 5.61 
Nisgrra Co., N.Y. : Ll: fed 3 35.6 : 550 : 4.58 
Hudson Velley, N.Y. : 2 3 2.8 3: £44.44 : 400 : 3670 
Chautsuquz Co., N.Y. 7 ot Bet 3 9.” 263 3 3.41 
Arkansas (1¢2¢) : BS : O68 : 2.7 3 286: 3e33 
Michigan : Lo: 0.2 : 0.4 250 3: 350 


le 


For the vineyards fertilized in all the areas, an average of 334 
pounds of fertilizer were applied ner acre, which cost the growers $7,58, 
The. Girard Vineyards thet were fertilized with mixed fertilizers had on the 
average the heaviest application, 718 pounds per acre, which cost $15.40. 

On :the average, vineyards at ae Hast, Pae, that were fertilized, received 
about two thirds as much fertiliz per acre as the Girard vineyards. The 
fertilizer ‘dsplications for Hudson "Watley as given in table 3 include only 
about three fourths of the total applicetion per acre of land; since.for 
those vineyards that were inter> slanted, only « part of ‘the tetal fortilizer 
application was charged to erapes. The total fertilizer apzlications in the 
Hudson Valley were, slightly heavier than in the North East area. 


The average, application. of sodium nitrcte on the Finger Lekes. vine- 
yards was 173 rounds per acre, which cost $5.20. In Chautauqua County, on 
the average, 225 nounds of sodium nitrate wore arplicd par &ere. In Chau-e 
tauque County when both sodium nitrete end acid phosphute were applied, the 
average rate of sadium nitrnte wes 156 pounds and of acid phosphate 284 poundse 
In Michigan, ammonium sulvhate was applied at the average rate of 140 pounds 
ner acre, ‘which cost $4,18, Michigenn anc Arkansas were the only afteas where 
the fertilizer applied cost on the avorago loss than poeOO per acres 


Dates and Cost cf Apelying 


The Hudson, Valley growers in 1928 fertilized 6 acres of prapes in 
April to cach 4 acres furtiliz ed in Mey. Of the acreage fertilized in Michi- 
gan, about one “halt (46.8 percent) was-treated before Many, and 11 percent 
after Mey. (teble 4.) Some growers: delayed applying fertilizer until the 
vineyard was plowed and harrowed. In ‘the Chaute uqua-Eric area sout half the 
acreage was fertilized in the first 2 wecks in Mey. On the lighter textured 
soils in the Chautnuqua-Eric area, cne third of the acrenge was fertilized 
in April whereas on the heavier textured soils about one fourth of the acreage 
was fertilized in June and July. Fertilizers were generally applied later 
in the season in the Finger Lakes area than in tho Chau tauque-Erie area. Of 
the acreenge fertilized in the Finger Inkes aren, 4 acres cut of each 10 acres 
were fertilized in June. 


To got the best results from nitrogenous fertilizers, Dr. Partridge 
states 2/ that the applicntion shoul’ bo vinde carly in the season, at the 
time when the buds arc bursting, if the full cffcdt on erewth is to be obtained, 


On the avernac, 1.5 hours of man Inbcr ner nere were used to aprly. 
fertilizer. (table 5.) For 24 farms in the Hudson Velley, the average anount 
of} man labor wa as el hours per mere. For the cther arons, the man labor 
varicd from an average of I.0 hour fcr the vineyards in Michigan and ct North 


East, Paes, to 1.9 hours for the vineyards in -Nicgara Coe, N.Y. The average 
cost of man labor and power used tn fertilizing vineyards was $1.04 per ACTE 


Partridge, N. Le Cultaral Methods in the “Soarine Vineyard Michigan Agrieg 
cultural Experinent Station, Circular Bullotin No. 130, 1930. p. 8. 


Table 4. - Distribution of acreage of vineyard fertilized for indiagted 
| areas by month and week applied, 1928 


Percentage of acreage fertilized 
s Hudson ; Chautauquaekrie 1 ¢ Finger 


Month : Week ‘Michigan: Valley, : Light texture: Heavy texture: Lakes, 
*: 3 ; >: N.Y. : soils : soils > N.Y. 
a : Percent: Percent : Pereoent : Percent : Percent 
March : 4th $:; 964 3 : 3 3 
April : ist : Dee 3 10.4 3 74. ; : 
‘ end ° 17.8 ° Doe : | ° 664% $ 1.0 
: 3rd : le? Ceo 2 11.0 : : 
: 4th > 14.7 ;: 2500 3: 14.2 : De : 
May : Ist : 25.8 : 21.1 : 35 e7 : 17.6 : 
> end > 14.4 : 14.7 ; 20.9 ; Slee ‘ 18.5 
> ord : - : 4.5 3 1.6 : Tek : Sled 
> Ath : Cel 3 : 4.3 : 9.0 : Bed 
June : lst .: Oe2 : ; De ; 12,0 : 1360 
: end : 1.9 . bed : 4.45 : 17,0 
- 3rd ° 0.0 : : : lel : 5.5 
> 4th : Bef 3 : 4 Cen : 4.9 
July =: Ist : : : Bev : 
; end >; O,9 : : : | : 
Total : ~ ; 100.0 : 100.0 : 100.0 100.0 100,0 


T/ Vineyards in Chautauqua COs, NeYe, ‘and Eric Bo, Paes combined. 


Table 5. - Average cost of labor and power per acre for applying 
commercial fertilizer, by areas, 1928 


> Labor and : / —$ Te 
shorse work : : 
-Quanti-:per acre for:Cost per hour: Cost of man 
: ty ; applying : slabor and horse 
Area >Vine- : of ; fertilizer : ; . work per acre 
syards :forti- : : : : sApply- :Hoauling 
: -lizer :Man : Horse: Man : Horse:ing :to farm 
per :labor: work:labor : work:ferti- : and 
acre : : . : ;lizer  :mixing 
| sNumber: Pounds :Hours: Hours: Cents: Cents:Dolls. :Dolls. 
Arkansas (1929) : 14 ; 137: 1.25 : O08 : 24.2 : 14.3 & 0.48 : 0.07 
Michigen > 41: 153: 1.0: 1.265 : 43.7 : 18.5 ; e713 907 
Finger Lakes, N.Y. : 46: 194: 1.4: 28 : 50.1: 20.4: £.86: 15 
North East, Pas : 61 : 422 :1.0 : 1.64 : 49.4 : 26.9 : 087 +: 209 
Girard, Pn. : el: 657 : 1.3: 1.62 : 48.9 : 22,0 3 089 3: 209 
Chautauqua Co., N.Ye: 543: 368: 1.5 : 2.0 : 47.35 : 20.9 :1/1.15 : 227 
Ningera Co., N.Y. : 3 ¢ 503 : 1.9 : 2268 : 43.3 : 5368 : 1.77 : 028 
Hudson Valley, ,N.Ye 2 ee: P} D99 4,1 1.8 > 48e1 5 2008 ° 2044 ° el 
All areas 3 264 3 B41: 1.3': 1.4 : <6el : 22.5 : 091: old 


1/ Includes some cost for use of truck and trector. 

ef For the Hudson Vallcy area about three fourths of the amount and cost of 
Labor and power shown in this table is charged to grapes; about one fourth is 
not charged to grapes because of inteorplented fruit and crops. 


De 


A crew of 1 man and 2 herses was used to apply fertilizer by 3 growers out 
of every 10. This was the most cfficicnt crow. (table 6.) 


Some growers broadeast fortilizer while herrewing, holding the reins 
across the shoulders. If the vinoynrd was to be harrowed after the fertl 
lizer was applied, one trip over the vineyard was thus saved 


Table 6. -avereage cost’rer acre of applying commercial fertiliz 
with indiested erows, for 211 vineyerds for which data were 
‘reported, 1928 j/ 


: s sLobor and horse: ' Cost of man 

: ‘Quanti-: work ner acre : | -'slabor and horse 

: ty °: for applying :Cost per hour : tork per acre 

Crew :Vine~ : of : fertilizer | : 

syerds : forti-: gp os 7 loply= ‘Hauling © 

: : lizor : Man : Hofse : Mon ‘:Horse : ing :to farm 

: © ver: tlabor : work : abor * work :forti- : and 

S aere to _:lizer :mixing 

: Nur aber : - Pounds ; Hours; Hours :Conts’:. Cents:Dollars:Dollars 
By hana > 48 ¢ 243 : 1.8: —- + 52.3': -—' + 0.94 : 9.20. 
lian = Lhérse :' 66. $ 433° + 1.83. 1.2 +: 52.1: 30.7: 699: ell 
1 nian -'2 ho: arses: 80? + BBL’ : 130: (2.0 +: 44.8°: 18.9 : 283: 412 
2iden -l horse: 6 $ 706° : 2.0 :. 1.0 +: 48.0°; 23.6 : 1.20 :. 14 
2mon - 2 horses: 45 : 319 : 14: 164 : 47.6: 22.3: 2.98: 14 
All other crews : 19 : £69 =: 262 : 1.5 : 54,0 : : : el2 

All crevs : 264 3: 1: 1.3: 1.4 : 46.1 : 22.5: .91: 13 


s 


1/ Arkansas, 1929. 
2/ Includes some cost for use of tractor. 


Frequency of Application 


For ell grovers interviewei who reported fertilizer rractices for 
their vineyorés” "tor 5 yenrs, 1924-1928, 3 out of 10 usec no commercial fefti- 
lizer on their vineyards Curing the 5 years an4 about 3 out of 19 applicd 
fertilizer duting cach of the ycars. (table 7.) In North Bast, Poe, three | 
fourths of the wrowors who aprliol fertilizer during the 5-ycar perioc, applied 
fertilizer in each of the yc ears. In arkansas, whore fertilizers are not 
usually applied to vineyards, only one fifth of the growers using Torti}izer 
during the 5 years, applied it every year. 
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Table 7. - Vineyards fertilized during S-yoer period, 1924-1928,by areas 


: , _ — : :Pdrcontage of vine= 
Vineyards fertilized 
: 7 | : syards fertilized 
Area > O : Lo: 2 : 38 : 4 : 5S s:Total: Annually; | 
¢ We : Whe : YSe: WS: YSe: yrs.:Vine-:1924—192B; 1928 
sin.5 : in 5;:in 5 :in 5 :in 5 :in 5 ;yards: ‘ 
sNum :Num— :Nume ;Num :Nurce :Num- :Num : : 
sber ‘ber :ber :ber :ber :ber ‘ber ; Percent: Percent 
North Bast, Pa. > 2 : Lo: 2 + lo: 7 +: Bs: 46: 85.9 +: 81.3 
Girard, Poe — : O : Lo: 0 : O : : 7: 8: 85.3 : 80,8 
Hudson Valley, N.Y... 7 ;: 4 : 2 3: 1 3 1 : 17s B82: 62.3 : 68.6 
Chautauqua Co.,N.Y.: 25 : 9 : 9 : 1d: ll : 31: 100; D4e5 ; 48 62 
Michigan 2:17 =: 9 :10 : 8 : 5 : 1B: 64: 46.3 : 44.6 
Finger Lakes,N.Y. : 31:19 : 9 :11 :10 : 18: 92: 376 : 40.7 
Ningora Con, N.Y. 2: 7 : 6 : Lo: 2 : 1: O: 17: 22.6 : 15,0 
Arkansas (1925-1929) 33 512°: Lo: ls: 2 3: 4: 53: 15.5 : 17.9 
Total or average 122 +: 61 : 34: 39 : 37 :119 3; 412; 48.4 : 4749 


1/ The sum of the years vineyards ‘were treated with fertilizer waa divided ey the 
sun-of the years vineyards were studicd and the quotient was multiplied by 100, 
Besides the 412 vineyards reporting whether fertilizer was used for 5 years, 
there vere included 142 other vineyards for which this informmtion wos reported 
from 1 to 4 yearse | 


Rolation of Use to Yiclds, Chcutsuqua-Erie Vineyards 


Vineyerds in the Chautaugqua-Erie belt on the lightor textured soils 
were fortilized more than those on the heavier soils. (teble 8.). Fertilizer 
was not aprlicd in 1927 or in 1928 to 7 vincyards studicd on the light textured 
soils or to 29 vineyards on the heavy soils. The proportion of vineyards ferti- 
lized was 87 percent on the light soils compared with 55 nercent on the heavy 
soils. 


The average aprlication of nitrogen per acre of vineyard fertilized was 
£21 neunds for the heavy soils and 28 pounds for the light scils. Nitrogen. ws 
applied tc cach vineyard that was fertilized. 


On tho heavier soils phosphorous was epplied to 78 percent, and cn the 
lightor soils, to 85 percent cf the vineyards fertilized. When phosphorous was 
included in the fortilizer, the avernse quantities of phosphoric acid nprlied 
per acre of vineyard were 31 pounds on the heavy scils ane 57 pounds on the Light 
sollse 


ll. 


Table 8. - Averase grane yiclds in 19°28 for Chautauqua-Erie vineyards 
that recoived specified an, ‘tic etions of plant food, in both 
L927 : e rid 1928 


>Pla Tht ocd acclicd por Nero vGchocna cre nes:Return : 
: : sihos- 3: ‘Yicld: jcro- : per :Vinc- 
Soil type : Reonge :Nitro-:phoric:Potesh: per :ageo rer ‘hour of:yards 
—————-L__6en _incid si: nere: Ferm 5 labor + 
Pounds :Pounds:Pounds:Founds: Tons: Aeres +: Cents :Number 
: Less ¢ 3 : : : : | : 
Light-textured soils > than 45; LO 3 Oo 3 L : 1,86; Qe : 1@ ; Lo 
(gravelly,sandy loam) :45 - 90: 28: 25.: 14 : 2.37: 285 +: 16.3: 23 
| Over 90; 30: 52: 54 2 2,55: 29 2: 18 ot 15 
Average : ~ 3: 25:3 28 LY “h Bede: 26: 16; 953 
Heavy-textured soils : O : O ¢ QO os CO 6:61.48: DA : 2B °& BY 
(loam, silt, clay) ; G = 59: 20 ; 6 3; 4 3:41.65: 31 : 6 : 18 
°Aver O09; 25 : Sl ; Il 3: 1275: 16 -6 : 18 


; 
‘eh 


Oo? 
On 


Average a -: if: 13 i 4 :1.60: 22 3: or: 
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On the heavier scils, potash was applica ‘te OO percent snd on the 
lighter soils, to 70 percent cf the vineyards fertilize’. When potash was 
applied, an average cf 15 younds per acre on the hervy soils, and 27 nounds 
per sere on the light SOils Was uscd. 


More of the vincyards on the Lightor textured soils were fertilized 
than on the hervy textured soils becnuse fertilizers have given greater in- 
creases. in yicld cn the light textured soils. Lack of drainnge limited the 

production of many vineyards on the heavy textured soils. Not much increase 
in yicld from the use of fertilizers can be exncetes on poorly “rained soils. 


On the light-texture’ soils, vineyards’ fortilized the heaviest, pro- 
duced on the avore ge 42 percent more grapes ner sere than aid vineyards not 
fertilized or fertilizecd very Little. On the heavy soils the vineyards ferti- 
lized the most produced only 18 percent more erreres ver acre than did those 
»not fertiliace,. | : 


Even nat the Low prices for erepes in 1928, the return per hour of | 
labor from vineyards on the lighter soils thet were ~ertilized the heaviest, 
averaged 18 cents ver hour which was cents more per hour than the average 
returns from vineyarcs not fortiliz Fortilizers on the lighter texturce 
soils apparently patay on the vyereeo, in 1928. | 


Vinoyaras on the hoe vy soils that received the most fortilizer roturnod 
nothing for the lebor spent on the vineyards and Ircked 6 cents per hour of 
paying othor .costs. .On the heavier soils not fortilized the return per hour 
of labor urs 2 cents. (table 8.) On the csverege, the vineyrras on the heavy 
soils were much less productive then those on the light soils, and the in-: 
creased yicl! from the use of fertilizers a pzarently did not nay for the added 
expense in 1928, 
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Included in the hervy soil group were 24 hill vineyards and although 
fertilizers have been profitably used on hill vineyards situated on deep, 
well-drained soils such as the Wooster series, much of the hill lcnd in this 
area has a hard pan layer close te the plow line and is not a profitable soil 
for vineyards. There were 52 lake plain vineyards in Ch wutaugue Co., N.Y. 
that were included in table 8, According to tho lcention of these vineyarés 
on the soil map, 3/ 38 were on heavy soils, (cley, silt, or loam) the pre- 
dominating 5 bype being a silty clay loam. Since this soil is situctec noxt to 
Lake Erie, low vineyard yields cannot be attributed to Inck of water protection. 
Theat fertilizer anzlicd to vineyards on heavy soils, “id not pay on the avecr- 
age. in 1928 is also showm if the Chautauqua County vineyards ere averazed 
separately from the Pennsylvenia vineyards. The returns from Chautauqua 
County vineyards on the hesvy lnke plain soils when not fertilized averse ced 
6 cents per heur, which was 19 cents more then the average return from vine- 
yards that were fertilized the heaviest. 


| The correlation study of these data indicates that when the effects 

of phosphoric acid and potersh remain unchanged, 30 pounds of nitrogen per acre 
increased the yield of erepes on the light-textured soils 812 pounds per acre 
compared with 307 pounds on the heavy soils. (table 9.) <Althotgh the co- 
efficicnts of correlation obtained in this study are generally rather low, 
indicating a strong probnbility that somewhat different results would he ob- 
tained if the study were repeated, certain of them do indicate rather é¢efinite 
tendencies in results to be expected from the use of different kinds of plant 
foods on the two different types of scil. 


The nitrogen for the increased production cost at the average rate of 
$12.36 per ton of grees on the seen textured soils and $32.70 on the heavy-= 
textured solls, This docs not include the cost cof applying the nitrogen. The 
cost was cnleulsted as if one helf the nite ogen wes purchased as sodiun nitrate 
and one half as armonium sulphate, The price paid for nitrogen by these grow- 
ers was uSually more than this because most cf the nitrogen used on these vinc- 
yards was ought in mixed fertilizers. 


Since grapes in these vineyards were usually nicked by the beskct, 
the cost cof harvesting and marketing per ton averaged about the same for the 
highj-and low-yielding vineyards. In Chautauqua County, N.Y. in 1928, the cost 
of harvesting and marketing grapes averecged 613 vcr ton. These growers received 
en average of $35 per ton, or $22 above the eost of harvesting and marketing. 
These prices were for 2,900 pounds of szrapes mand dic not include the woight of 
value of the basketse 


If the extra yicld vas obtained on the lighter soils at - cost for 
nitrogen of $12 ver ton of proapes, and grarcs on the vines were worth $22 per 
ton, there was $10 left after paying for tho nitro gone On the hecvier soils, 
however, the nitrogen cost cf (£33 ner ton of grapes exceeded the value of 
grapes by Sll. 


In reviewing this discussion, F, E. Glindvin, Ponologist,; points out that 
in some cf the State Agricultural Experincnt Station tests at the vineyard 
laboratory, Fredonia, N.Y., a vineyard on « heavy soil (silt for a few inches 
underlain with stiff blue and yellow clays) hes responded well to the use of 
nitrogen, 


A Le naa 
$/ Morrison, T. Me Enele, C. C., and Fuller, G. Le Soil Survey of Chautauqua 


County, New York, Cornell Extension Bulletin 6, 1916. 
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Table 9. = Net offeet on 1928 erape yiclds, of cach kind of plent food 
applicd to light- 2nd hecvy-texturcd soils, i aria vineyards 


fortilized approximately the sume in 192 d 1928 1/ 
fannie etinenpnanintenennen ane nrei auneriepterap saree neeser A. WUNTO ER wine: \ a 7: AC CTA TTR | xa—mntaeRitNN - spaeenneanistRiyt.guaneitutnentrwtenstgttomsnty 1 Aeassphi steph sane STSaANAATA IS na 
° iN ic . 
: Plent food sAdditional:Fertilizer 
: | > grape :cost for 
Soil type : Quenti~: Cost : yield :addi tional 
| : Kind ty per ; pcr sper acre, : ton of 
__ : s2cre os acre: 1928 2/ : grapes 
: ; Pounds: Dollars: Pounds : Dolisrs 
Light-toxtured soils : Nitrogen . 30: 5,02: B12 - 12.36 
(gravelly, or sandy ; Phosphoric aokd, BO; 2,00 : 555 : M21 
Loams ) : Potash > SO: 1.38; se : 15.16 
Heavy-textured soils > Nitrogen : 89O > 5.02 : oO7 2679 
(loam, clay, silt) ; Phosphoric neid: SQ 3 » &e00 : 162 : 24,69 
>; Pote.sh 3 50 > 1.038 ‘ 205 ° 13. 60 


CEG EE A vanes 
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| The 5 FvorAne ooofficionts end Purression cqa tions derived | from the correla- 
tion study of fertilizer applications and grep ) vial ds on Chauteuqua-Erie vine- 
yards are here given for refurcucc, ce | 

af Increased grepe yields enileulnted from tho straight-line rersression equntions 
AS given below. : 


ri: 


oP IT? STINE RS OCIS, SAPO: ETI ty 2: SOR RUC “ni? — A ION, TE NCS HITE, EI V5 eh 4 


oo vineyr pePds ont nt “soils: ¢ 60 wine we ds hoevy soils 


| » Aver=:St: nds Gorrelation ‘ Avor ~:St7 wnd-;:;Correlation 
Variables : 3 age : ard ;coefPicients: age 3; ard :coefficients 
| ot por  :devie : > Pere : per : devie: : Par- 
; fere sation :Gress; tial : acre ; ation:Gross : tial 
| _ —- s Pounds ‘Fonds: Fr : ©  Pounds:Pounds: ro: or 
Plant food per acre : $ . ne : . : : 
Nitrogen 2: 2466: 1606: 4.43: 4.37: 12.5: 14.8: 4.25; 4,11 
Phosphoric acid > 28495 24643 $.47: 4.30: 16.9: 27.5: $,26: 4.10 
Potash > 16.5: 17,9: 4,35: 4,98: Vels £84.33 44235: 2,09 
Dependent varinble : : : : : : : : 
Grape yicldas: 5 4720: 1340; 2 0 EC BARO 11603 : 
Multiple correlntion : :. 4 2 $.07% : > $,.39 


Regression equation, X,'s Grape yicld in tons; Pounds of pliant food applied per 
aere , Nitrogen Xo; ‘Phosphoric acid Xg3 Potash Xz; Light-toxturea soils X4 s 
1e714 & 091354. Xot 200925 XB. 4. 09843 Kao Hoavy-textured Soils *L = le 578 4 

eA 0511 Ae ¢ 080270 Ky $ 90359 Xge 
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In the opinion of the author, if soils are cqually well drained, 
fertilizers may give as grest an increase in yicld on heevy- as on light- 
textured soils. But because of poor drainage there are many vineyards on 
heavy soils on which fertilizers ecennet be usec at a profit wumder present 
price conditions. 


The application of 30 pounds of ynhosphorice acid per cere, nitrogen 
and potash remaining the seme, on the average, inereased the yicld per acre 
by 595 pounds of grapes on the light-textured soils and by 162 pounds on the 
heavy woils. <Althoush the increased yield fron 30 pouncs of phosphoric acid 
was not so great as from 30 pounds of nitrogen, the gain from phosphoric 
acid was more economical bccaugse 30 pounds of phosphoric acid cost only 40 
percent as much as 30 pounds of nitrogen. The phosphoric acid cost for the 
increased yield on the light-tcxtured soils was $7.21 per ton of erapes cnd 
$24.69 on the heavy-textured soils. : 


The gain per 30 pounds of potesh, when nitrogen ané phosphoric acid 
remain the same, was 182 pounds of grapes ner acre on the light-textured 
soils and 803 pounds on the heavy soils. The potash cost for the increased 
yield was $15,16 on the licht-textured soils and $13.60 on the heavy soils. 


Results from fertilizer tests conducted at the Fredonia, N.Y., vine- 
yard lahoratory since 1909 are listed in teble 10. The vineyard at the labor- 
atory is on a gravelly loam soil, which is one of the light-textured soils 
in the Chauteuqua-Erie ernpe belt. 


For 9 years plats 2 and 8 received application at the rate per acre of 
100 pounds of sodium nitrate, 490 pounds of dricd blood, 300 pounds of acid 
phosphate, and 200 pounds cf sulphate of potash. This tas equivalent to 47 
pounds of nitrogen, «2 pounds of phosphoric ecid, and 96 pounds of potash 
per acre. For the last 15 years cnly 40 pounds cf nitrogen were used per acre, 
all carried in nitrate of soda. The earlicr quantitics of acid phosphate 
and sulphate of potash were continued throughout the a4 years, These plats 
averaged 1.62 tos more grapes per acre than did. plat No. 6 where no ferti- 
lizer was applied. 


None of the vineyards studicd in Chautauqua County and only 2 vineyards 
in Pennsylvania that used approximately the seme fertilizer in 1927 as in 
1928, received as much as 185 pounds cf plant food per acre, the average 
quantity used in the fertilizer tests on plats 2 and 8, However, the results 
of the correlation study show that this quantity of plant food when applied 
to the light-textured scils increased the yield 1.32 tons which corresponds 
with the total increase obtained at the vineyard laboratory, Fredonia, N.Y. 


Of the vineyards that were fertilized anproximitely the same in 
ig27 as in 1928, 4 Pennsylvania vineyards and 1 Chnutruqua County vineyard 
receive@ as much as 47 pounds of nitrogen in commercial fertilizer. The 
experiences of Chautauqua-Erie growers With vineyards on light-textured soils 
compared with the results of the Fredonin fertilizer tests indicate inereases 
in yield, from the use of 47 pounds of nitrogen, of 1273 and 1627 pounds of 
grapes respectively. (table 11,) | 
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Table 10. = Grape yields obtnined in commercial fertilizer tosts conducted 
at Fredonin laboratory, Chautauqua Coe, N.Y., 1909-1930, Fertilizer 
treatment for each plet with yiclds converted to acre basis 1/ 


> NePe: NePet tO! —— : Nel. : _ : 
Year : KeLe: Ke : NePe: NeKet F.Ke: Check: iL. SNoPoKes Nels : NeKe 3 Poke 
: (1) : (2) : (3) : (4) : (5) : (6) : (7) 3: (8) : (9) : (10) : (11) 
i s Tons: Tons: Tons; Tons: Tons: Tons:: Tons : Tons : Tons : Tons : Tons 

e e eo e e.. a _@ | e . ee ° - @ 
1909 =: 4,48: n.762 Hel?! 46253 341: 3.38 : 4669 : 4066 : 4.99 : 4079 : 4499 
1910s 2410: 2681: Sold: 2.55: 2200: 2610 : 2.38 : 2.07 +: 2.94 : 2626 : 1.87 
1911s 5.37: 5e71l: 5e6l: 5664: 5044: 5.38 : 5.62 : 5.71 : 5.35 : 5.91 : 5,03 
1912: 3.46: 4030: 4,00: 4,10: 4.35: 3,60 : 4.80 : 4.98 : 4,89 : 4689 : 4521 
1913 : G14: 2,83: 2.25: 2,85: 1.78: 1.24 : 3.04 3 2.72 : 2.61 : 307 : 1.97 
1914: 4490: 5.29: 4.00: 5.39: 4.00: 2,399 : 5,10 : 5.80 : 4,80 : 5079 3 4650 
1915: 2655: 2678: 2679: 3e2%: 2.90: 2,89 : 3050 ¢ 3670 3 5090 : 35070 : 5067 
Average : 3.07: beO?: de70: 3098: 5e4l: » 3.06 : 4el6 ¢ 4eed : 4008 2 4.53 3 5275 


~=1916 ©: 1.69: 1.70: 2.10: 1.40: 1.70: 1.39 : 2.50 : 2,20 : 210 : 2.20 : 1,90 
LOL? ss 3.35: 3.46: 3.00: 3.69: 3.30: 2.60 : 3.60 : 4.00 ; 3,50 : 4,47 : 3,57 
1918 : 1.19: 1.45: 1,05: 1.19: 0.76: 0.45 : 1.45 : 1.638 : 1.49 : 1.625 : 0.97 
1919 > Oe77: 4.08: 2653: 3627: 2.01: 1.39 : 3277 + 387 : 4.04 : 3.660 : 2,95 
1920 =: 3.06: 3,09: 2,99: 3,60: 3.23: 2,89 : 3B.02 : 3e23 : B04 : 3.91 : 3,41 
1921 ee a So : : 


20 
e 
ee ae 60 . 


1922 >: 6.30: 6.39%: 5,80: 527): &e06: 2,00 : 5670 : 6620 : 6,00 : 5,70 4¢@50 
1923 > 0e00:3 3,86: 2678: 3e20: 22351: 1.35 : 2.50 : 2,74 : 2,89 : 3.16 2e04 
© Sena © 3,97 : 3029 ‘ 3047 4 2076 


Average :: Ss» 18: Boi 208s Ze 89: Delt: 2e 38: Ze oO 
48: Se 50: 2410: 1653 > JelO 3 Se19 : 2.590 : 2.92 : 1,87 
eo: 1.40: 9.95: 68 : 1.48 : 1.40 : 1,50 : 1,50 : 1.19 
O04: 4.00: 2.68: 2.44 : 4.55 3; 4.65 : 4,00 : 5,03 : 3,50 
003 1.80: 1.30: 1,02 ; 2000 : Bel? : 1.87 : 1.60 : 1.08 
1928 > Jel9: 3,50: 00: 3.60: 2.99: 1.66 : 2.99 : 3.60 : 3.12 : 3.90 : 2.75 
1929 > Sel7: 2.78: 2688: 24668; 2.17:°1.66 : 2.30 : 2.55 : 2.10 : 2.50 : 2.27 
1930 : 2030: 3,00: 2,50: 3.10: 2,00: 1.00 3; 2.60 : 3,30 :; 3-20 : 3,00 £000 
Average ; £209: 3006: 2049: Hers 2201: 1.50 ;: 2,69 ; £298 2061 : 2.92 Pel? 
Average, er c : : : 
1909-1950: Se 10: 5448: DeO5s Og552 2.6%: 2.19 : 5.56 : 3.55 2 3.55 3; 3.57 3 2489 


2 ® e e s e e e 
e e e e e e e 


ee 
ee 


— 1924 : 2.85, 3.80. Le 
1925 : 1.70: 1.89: 1. 
1926 : 3.80: 4.42: 4, 
1927 : 1.87: 2.10: 1. 

Je 


ee 


The following kinds of fertilizers’ wore used at the following rates per acre: 
N (Nitrogen) for the first 9 years, 1909-1917, Nitrate of soda, 100 pounds; 
Dried blood, 404% pounds. For the last 13 years, 1916=1950, 40 pounds of ni- 
trogen, all carried in. nitrate of soda, 

P (Phosphorous) Acid phosphate, 300. pounds. 

K (Potash) Sulphate of potash, 200° pounds. 

Li (Lime) Every third year, 2,000 pounds. 


V/ Gladwin, Fred B, A Test of Commercial’ Fertilizers for Grapes, N. Y. , Agri 
cultural Experiment Station, Bull. No. 408. 1919. (Data from 1919-1930 furnished 
by Mr. Gladwin.) 

2/ Does not include the yerr 1921. 


Teble ll. - For c given forbilizer application the average increase in 
yield for Chautauqua-Hrie vinoyrrds on light-toxtured soils com-~ 
pared with increase in yicld on Fredonia text plats 


-:: Quantity : Increased grape’ yields per acre 
Plant food : per : Chnutauqua-Erie +: Fredonia test plats, 
: acre: vinoyards, 1928 1/: 
+ Pounds 2 Pounds og Pounds 
Nitrogen : 47 : 12735 : 1627 
Phosphoric acid : 42 : 277 : 22,7 
Potesh : 9 ' 3 O82 . : 7O7 
Total : 185s 2632 : 2641 


1/ Caleulated from the rogrcssion equation for the light-textured soils; 
table Ge | Be . | 
2/ Calculated from averages of test’ plats given in table 10. 


>: ~ sIneroased; ~:Inere sed: 
| _ ot og * oywdela cd > yiold 
Plant food > PlaAt- : over’: Pleat : over  : Averege 
: _ cheek =: __: _cheék 
> Number : Tons ; Number: Tons ; Tons 
Ne Ke 2 0 4& > 116 : 10 : 1.38 3 
Ne Pe : SB +: 484 3 9 : 114: 
K exceeds P by : | etsy ee rt ) rr er T22) 
: : | : : : 
NK 2 4 s 1416 : 10 ; 1.38 : 
P.Ke | : 3 : 045 © it : e 70 : 
N exceeds P by : : efi : : 068 : 70 
NeP.Ke 2 : 2.29 3 8 + 1.34 : 1.32 


Let "P" equal the increcse in téns of er-pdés por acre duc to the applicstion 
of 42 pounds of phosphoric ecid. Thon the inercase in yield due to the 
aprliention of 47 pounds of nitrogen is cqual to P # .70 tons; the increase 
duc to 96 pounds of potash is equal to P # .28 tons. The total inerease duc | 
to the applicetion of the three kinds of plant food was cquel to 1.32 tons 
per acre. Therefore ) 

1.32 tons =.(P # .70 tons) +P ¢ (F + .28 tons) 


Eo - .11 1/3 tons 


17, 


Phosphoric acid was much more effective, apparently, in increasing 
grape yields on the Che ene vineyards than on the Fredonia test 
plats, end potash was more effective on the test nlats than on the > vineyards 


| There is more or less variability in the natural productiveness of 
aifferent plats in the same ficld. The authors mention that the west portion 

of the vineyardincluding plats 2 and 3 was in poor condition. Phosphorous 

was applicd to both cf these rlats. Besides, ~lat 10 was unusually productive, 

having the highest everage yicld. Nitrogen and potassium were applied to 

this plat. Other plats that received the same apslications of nitrogen end 

potassium as plat 10, and in addition phosphoric acid, did not yield aswell 

as tlat 10. If corrections could he mide for the differences in the natural 

procuctiveness of the different rlats the test results for phosphorous and 

potash would probably agree with the experiences of the Chautauque-Erie growerse 


In addition to the vineyard at the Fredonia laboratory, fertilizer 
tests were made in six other vineyards selected according to differences in 
soil types and altitudes. 4/ | 


Yields from 1910 to 1913 were reported for 5 of these vineysrds which 
were described in Bulletin Noe 381 of tho New York Agricultural Experiment 
Station, as follevws: 


"The Miner vineyard is situated on a level piece of low-lying land on 
the Dunkirk clay type, which is as a rule much improved by under drainage." 


"The Lee vineyard is a typical upland vineyard situated on the hillsido 
south and east of Brocton. The ae is of the Dunkirk shale loam tyre and 
quite stony.s- The natural drainage is better than in many vineyards, owing 


in part to the slone, yet rock pockets keon carts cf the land wet." 


"fhe Barnes vineyard at Prospect Station is another upland vineyard 
situated on Dunkirk shale lom. Tt differs from the Lee vineyard in that it 
lies very level below a high ridge from which sue seepage water gains access 
to ite It would be benefited by under drainnse. 


"The Gra indin vineyard at Westfield, lcented in part on Dunkirk gravelly 
loam and the remninder cn Dunkirk clay loam presents a well drained aren 
succeeded by a Wet one. Approximately two thirds of the longth of the rows 
is on the Dunkirk clay loam while but one third is one the gravelly loan." 


"The Hamikton vineyard, loented at Stete Line and consisting of two 
acres, is situated on Dunkirk clay loam. This vineyard is wet. Much scepage 
water from the hills above rises to the surface over it." 

_ he authors summarize the tests on these vineyards as follows; "The 
data in the cooperative work with comercial fertilizers, stable manure and 
green manures are confusing and unsatisfactory. Unsatisfactory hecause of the 
great variability of the results from the treatments in any one vineyard or in 
the several vineyards compared with one another. Teken as a whole they do not. 
coprobarnte the work in the station vineyard ct Fredonin." 


&4/ Hedrick, U. Pe, and Gladwin, F. E. A Test of Commercial Fertilizers for 


Grapes, New York Agriculturel Experiment Station, Bull. No. 381. Geneva, 1914, 
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Results from the Miner and Barnes vineyards are given in table 12. 
At 1928 prices, the increased yields did not pay for the fertilizers. The 
largest losses, usually over $20 per acre, occurred when all 3 plant foods 
were applied. The fertilizer costs were high because dried blocd was used 
at the rate of 400 pounds per acre. None of the interviewed growers bought 
dried blood, except as it was included in mixed goods. 


The increased yield at the Fredonia laboratory vineyard more than 
nald for the fertilizer in all the tests but one. The chances that the differ- 
ences in yield between the fertilized and unfertilized plats in the Fredonia 
laboratory vineyard experiment might occur: by chence are remote. However, 
for most of the fertilizer tests on the other vineyards reported for 4 years 
the differences are not very significant, for such differences could frequently 
occur by chance. (table 12.) 


The results of the fertilizer tests by Mr. Gladwin and the experiences 
of the Chautauqua-Erie grape growers, as summarized in this study, indicate 
that, at 1928: prices, fertilizers in the Chautauqua-Erie bolt cannot he 
profitably applied to vineyards located on poorly drained soils, but can be 
profitably epplicd to vineyards locnted on well-drained soils. It is assumed 
that the important difference between the light- and heavy-textured soils in 
the Chautauqua-Erie belt is one of drainage. Further studies and experiments 
should be made to give a better understanding of the differences between these 
Soils. 


repe yields on the Fredonia laboratory test plats have been declining. 
‘teble 1 13, ) Dering the last 7 years, 1924-1930, the unfertilized plat yielded 
only about one half as much as during the first 7 years of the experinent. On 
the fertilized plats the decline in yicld was less, varying from 26 to 42 per- 
cent. The increase in yield on the fertilized pls ts over the check plat was 
therefore greater during the last 7-year poriod than in the carlier periods. 
The plats recoiving cach kind of fertilizer ~ nitrogen, phosphorous, and 
potash = maintained yicld better thin did the other PLATS 


Relation of Use to Yiclds, Michigen Vineycrds 


Although lack of drainage Limits the production in the Chautcuqua-Erie 
belt, excessive drainage limits the production in southwestern Michigan. The 
soils about Lawton and Mattewen, Michigan, were mapped chiefly as Coloma sandy 
loam or Plainfield sand. These soils sre so open and porous thet their 
moisture-holding expecity is lew. The yields of vineyards on these soils 
avercge less than the yiclds of the vinoynrds west of Paw Paw, which were on 
Fox sandy loam, where the drainage is adequate but not excessive. 


Not enough vinoyerds were studicd in Michigan to permit averaging those 
that received the same fertilizer treatment in 1927 and 1928, as was done for 
the Chauteuqua-Erie vincyards in treble 8, The Michigen vineyards were sorted 
according to the average application of nitrogen in 1927 end 19284 (table 14.) 
if the application in 1927 was not reported, the 1928 fertilizer application 
Was used in the computations. 


19. 
Table 12, + Summary of fertilizer tests at the Fredéni® leboratory 
and other Chautauqua County vineyards 


_VINEVERD ) LABORATORY, FREDONIA, Lt 09-1950 


: : : : Value of : Chance 
: 4_Plent Food per nore: 3 >: inerease : ocecur- 
Soil : at ° —_ Grape sInerense overtover ferti-: ences 
type :Nitro-:Phos- ; syields: check yield :lizer cost : in 100 
| : gen ‘tphoric:Potash: per : > at 192e : trials 
> acid : t acre : > prices L/: 2/ 
>Pounds:Pounds:Pounds: Tons : Tons:pPereent: Dollars: Number 
:3/ 5A : 42 : 96; 3.23 : 1.04: 47 : -3 Less than 1 
Dunkirk > 56; 42 : 96: 3.51: 1.42: 40 : a non 
gravelly >: 56: 42 3 O: 3,18: ,99: 45 : $2 3 "oon 
loam 4/ : 66: O : $6: 3.46: 1.27: 58 : +5 : vot 
i 9: 42 +: 96: 282.76: 57: 86 : ‘SZ : moot 
> MINER VINEVARD, DUNFEIRK, 1910-1913 
:3/ 56: 42 : 26: 1.82 : .98: ao: “24 3 ag 
Dunkirk 2 S@ 3 42. : 96: 1.70: #11: -6 : “28 54 
clay : 596 : 42 ¢$ O: 1.990 : .09: 5: -18 : 74 
loam 5/ >: S@: O 3 96: 2,06: 42: ePAf : -14 14 
: O: 42 3 76 3; 1,74 : .10: Q@ 3 - 7 : 15 
$ BARNES VINEYARD, FROSPECT STATION, 1¢10-1912 
Dunkirk :3/ 5A : 42 9: GA: 1.65: .33: 25 : -“1G 3 15 
shale loam : 56 : 428 3 76 : 141 : CA: 4 4 -?25 ; 65 
| : 56 : 42 3 96 : 1.78 +: .24;: 1é 3: “21 : £9 
Upland vine- :3/ 0: 42 : 96: 1.55: ,23: 17 : -~4  ; 40 
yard 5/ :3/ O: 46 + 96: 1.313 -.05: -4 : -ll_: 60 
:3/ O33: 42 3: G66: 1.797: .23: 15 : -4 ; 15 


1l/ Fertilizer epplications were charged as follows: . Sodium nitrate, 190 pounds 
Be. 94; dried blood, 400 pounds %13.49; acid phospvhate, 300 pounds , S2.79 5 
Sulphate of potash, 290 pounds, $5.70. For cost of application, $1 per acre vas 
added. Grapes were valued on the vine at $2° per ton. 

e/ Number of times out of 100 thet an inersase in yield as grent as indicated 
would occur from chance alone, This measure of the signifiesnee of the differ- 
ence tn yields is taken from R. A. Fisher, Statistical Methodsfor Research 
Workers, Edition 3, table 4, p. 139. Values of "t" are calculated from the 


difference in yield each year axecording to the formule t = x f/f ni where 
ro & : AN 


x is the mean difference in yield betveen the fertilized and the check plats, 
n' is the numrer of years recorded, and s is the stendard deviation of the 
differenees between the fertilized and cheek plats. 

3/ Lime was applied every third year at the rate of 2 ,OOO pounds per acre. No 
‘eharge was made for lime. 

4/ Data reported in table 10. 

5/ Hedrick, U. P. and Gladvin, F. EE. A Test of Commercial Fertilizers for 
grapes, New York Agricultural Experiment Station, Bull. No. 381. Geneva, 1914, 


Table 13, ~ Grape yields averaged by 7+yoar periods from the fortilizer 
test plats on the Fredonia laboratory vineyard, 1909+1930 1/ 


| | YIELDS OER ACRE 
b4 No | 3 P. Ke : “Ne P, ; Ne Ke bd Ne P. Ke 
Years fertilizer: Plats . Plets ° Plats : Flats 

- (plat 6) : 5 and ll: 3ani 9: 4 and id: 2 and 8 

; Tons ¢ Tons : Tors ‘ Tons 3 Tons 
1909 - 1915 : 3,06 : 358° +: 39 +: 416 + 4.410 
1916 - 1923 2/ : 2,00 : £462 : 3,09; 3_50 3640 
1924-1930 =: .1.50. : 2,09 2.05 3 2493 3-02 

: REL! “TIVE YU TELS ok, 

; Percent :- Percent : Percent : Fercent : Fercent 
1909 - 1915 + LAO :: 100 100s 00s “100 
1916 - 1923 2/ : 65 : 73 a 79 8 79 ~~ $ ms) 
1924 = 1930 49 7 58 C3 os 70° 74. 

; DECRIVST IN YIELD OVER TRECEDING’7-YEAR PERIOD 

> Tons . Tons : Tors ; . Tons ¢3  °Tons 
1916 ~ 1923 2/ : 1,06 : 096k. 0 3 086 3 970 
1924 - 1930 50 53 os yr 038 


Dt . ? 
1/ Averages as given in table 10. 
2/ The year 1921 is omitted. 


Table 14, - Fertilizer applientions in torms of plant food, ana grape 
.. yields, on Michignn vineya rds ‘studied, bry soll SYP Os 1928 


: —goneora : : 
tt erepes i: Return: 
co : : : acre- per 
Soil type ; Nitro- : Phos- | Yiela Ase hour : Vine-= 
© gen s:phorie :Potash : per per of yerds 
: ; acid _ sere ; form: labor 
‘Pounds * Founds :Pounds ; Tons Acres : Cents : Number 
Fox, Bell stontaine, ; . : . : : ° . 
sandy loam, and : 0 : 9 3 0 © £09 3: lé : 14 4 28 
loam soils s lbs: SB 3: BB 3 8.55 3 & : 6 BBs BL 
| 3 : : . : : $ 
Coloma sandy loam, :1/ 3 ; O :. O :149 : 27 + 18S : Bl 
Plainfield sand :2/ 21: dos: 2 oo: 1.74 30° : 80 : 22 


° , $ ; $ ° ® 
1/7 Includes vineyards eeeiving loss ¢han 1 10 pe parts of nitrogen per acreée 
2/ Includes vineyards receiving 10 or more parts of nitrogen. 


Cl. 


In Michigan, the fertilized vineyards yielded on the average about 
one fourth of a ton more per acre than did those that were not fertilized 
or that were fertilized very little. The increased yield averaged about tho 
same for the vineyards on the ‘sandy soils about Lawton and Mattawan as for 
the vineyards on the Fox sandy loam.soil west of Paw Paws The return per 
hour of man labor averaged more for ‘the fertilizod vineyards that for those 
not fertilized. Ot 


Fertilizer tests by Dr.» Partridge on Michigan vineyards in which 
nitrogen was applied in different quantities and in combination with phosphor~ 
ous and potassium on a very productive.vineyard on .the Fox sandy loam soil 
are given in table 152 On the average the vineyards on the fertilized plats. 
yielded at the rate of «26 of' a ton more per acre than the unfertilized plats. 
At 1928 prices, the value of the ‘increased yield oxcecded the cost of the 
fertilizer in only 1 of the & test plats». The largest losses were on plats 
fertilized the heaviest. The plat not fertilized yielded at the rate of 
over 4 tons of grapes per acre in 1922, 1923, and 1924. ‘At 1928 prices, 
fertilizers did not pay on such a Vigorous and productive vineyarde 


Another experiment was reported by Partridge and Veatch on the Barrett. 
Vineyard situated largely on a Plainficld loamy sand soil. (table 15.) The 
check plats on this vineyard from 1924 to 1929 yielded at the rate of 2.26 tons 
per acree The yields for 3 of the 6 fertilized plats exceeded the check yields 
by more than 1 ton per acree- At 192% prices, the value of the increased yield 
exceeded the cost of the fertilizer for each of the trialse For 3 of the 6 
fertilized plats there was a gaim above the cost of fertilizer when nitrate 
was used alone or in combination with phosphorous or potassium of from $12 to 
$13 per acres This test indicates that fertilizers are very profitably applied 
to vineyards like the Barrett vineyard. - | | 


Erosion in vineyards in Michigan is much more serious than in New York 
and Pennsylvaniae Although the Barrett vineyard is relatively level, the 
authors state that there has been considerable loss of soil by surface washing 
since the vines were planted. According to the operator the soil is "going 
down" and a certain amount of root pruning is inevitable each years The 
mus or organic matter in the surface soils was indicated by the depth of 
the humus layers. On the acre block used for the fertilizor test the depth 
of the humus layer of the surface soil varied from less than 4 inches to over 
J inchese It is interesting to ncte how important these variations in the 
depth of the surface soil were in determining yiclds in this vineyard. (table 
15.) The authors arrive at the conclusion that production is enhanced as much 
by planting vines on soils with humus layers 3 or 4 inches thick as it is by 
heavy annual applications of inorganic fertilizers mado at large oxpensee 
These data suggest the importance of setting vineyards on deep soil and of 
preventing the washing away of this soile | _ 


| Tho vines in the Barrett vineyard were classified according to thoir 
initial vigor as measured by the pounds of wood trimmed por vine in 19cje 
The weak-srowing vines were usually on soils of a thin humus layer} the vigor 
of vine growth was closely associated with thickness of the humus layers 


At the beginning of this experiment in 1923, one half pound or loess 
per Viney of 1+ and 24year old wood was removed from 151 vines and 1.6 pounds 
and more per vine from .75 vines. The increase in yield from 1924 to 1929 | 
averaged 1.32 tons per acre for the 151 vines on the fertilized plats compared 
with 463 ton per acre for the 75 vines on the unfertilized platss (table 17.) 


Lie 


Table 15, ~ Summary of fertilizer tests 4n Michigan vineyards 


Chance 


: —_ : : : Value of : 
sPlant food per acre : Increase in increase in :occur= 


Years and © :Nitro-:Phos- 


soil types gen :phoric: 


Grape: grape yield 


> per 


;sPotash: ylel@® over creck 
yield 


:yield per acre :ence 
saver fertilizer:in 100 


> cost at 1928 :tr 


ials — 


: acid : > acre : (acre hasis) rices l : 2 

:Pounds:Pounds:Pounds:° Tens : Tons :Percent: . Dollars :Number 

1922-1925 3/ 2° 20 ° 6) ° 6) © 3265 : elD 3 5) : na : 4 

Fox sandy, ; 20 : 70 |; 0 : Se7lL 3 92D 3 7 3 =D 2 BS 

loam soil ; 25 +: O 109 + 3.83 : .37: ll: =3 : 18 

, ‘: 25 3 70 - 109 : 3.80 : .34: 19 : <8 : 26 

loom zs 2) LL? (0 O : 3.27 ; 18: 6 3: 0 : 49 

foe tena > 34-3: O | O +: 3.06 : 47 3: 15: 3 > 15 

loam soil > 5lL +: O O +: 60354 : 220: 8 : W5 ° 54 

| oe > 67 2: O O : 312 : 293: lo: -13 : 90 

> 34 ,: O . O +: 3.14 : 288: oo 3 Le > 46 

| ee OL ee 2 O : 330 : 1.14: 53: 13 37 

1924-1929 5/ ; 34 : O :109 : 3.26:1.19: 51 12 46 

Plainfield, : 34 : 70 :109 : 3.36: 1.20: 56 9 16 

loamy sand +: 34 : 0 +; O 2.98: .63: 27 : 8 : 63 

S/n a © i 0 Cele $$ e007 : 16 3: 2 2: 77 


wf Fertilizer prices per ton used as given in table 1; Sodium nitrate, 

$58.74; ammonium sulphate, $59.29; acid phosphate, $21.24; potassium 
chloride, $46.25. As estimated cost of applying fertilizer $1 per acre was 
addea@. Crapes wore valued at $22. per ton on the vines. | 


2/ See footnote 2, table 12. 


3/ Partridge, N. L., Gultural Methods in the Bearing Vineyard, Michigan Agri-~ 
cultural Experiment Station, Circular Bulletin No. 130. 1930. Table 1, pe 9 
Fertilizers were applied at the following rates on an acre hasiss Nitrate of 
soda, 163 pounds; acid phosphate, 16 percent, 435 pounds and potassium chloride, 
218 pounds per acrce 


4/ Partridge, N. Le, Cultural Methods in the Bearing Vineyard Michigan Agri- 


cultural Experiment Station, Circular Bulletin No. 130.Table Ty, p. 11. Sodium 
nitrate was applicd at the following rates on an acre basis, 109,218, 326, and 


SP eebilite, N. L. and Veatch, J. 0., Fertilizers and Soils in Relation to 
Concord Grapes in Southwestern Michigan. Michigan Agricultural Experiment | 
Station, Tech. Bull. No. 114. 1931. Table 9, p. 36. Fertilizers were applied 
at the following rates on an acre basiss Nitrate of soda, 217.5 pounds, acid 
phosphate, 445 pounds and muriate of potash 217.5 pounds. In the last two 
trials nitrogen was applied in the form of ammonium sulphate, 163 pounds per 
ACrCe. In the last trial ground limestone wes also applicd. | 


BO a 


Table 16, 8 Dopth of humus layer of surfnee soil ond 1923 grape 


swinger esieetenentsquesnpseenns none lelis, Barrett vineyard Lawton, Michigcn 1 
Depth of : : | 
humus layer : Vines : Averare yield 
(inches : : per cere 
: Number : Tons - 
Under 3 : | 152 | D4 Ge 9 
3 to 5 : 859 : | 21,02 
6 to 9 : 264 4 1.46 
@ver 9 : 73 : Lee 
Total or average : 1619 : 1.20 


1/ Partridge, N. L. and Veatch, J. 0. Fortiligzers and Soils in Relation 
to Concord Grapes in Southwestern Michiean. Michigon Agricultural Experi- 
ment Stetion Toch. Bull. No. 114. 1931. p. 33, toble 6. 


Table 17. - Results from fertilizer applied to wonk .nd vigorous 


growing vines, Rarrett vineyard, Lavton, Michigan, 1924-1929 1 
> Grape +: EInerezse in yield over check plats for plats 


Weleht of > yiclds :_ _fertilized as indicated 2&2 | 
pruninges, 1923 sper acre: : Nitrate: Ni- ; Nitrate :Average 


(pounds per vine):(check : Amme- + Nis > phos- :trate :phosphatve;: all 


: pints) ; nium: trate : phate :potash: potash _: plats 


- 


; Tons > Tons Tons Tous Tons ; Tons : Tons 
8.1 to 0.5 1.228 489 1,02 1.65 ; 1.53 1.49 1.32 
0.6 to k,@ LeL® : 255 ; 079 Leal 1.22 1.41 ; 1.03 
Lol to 165 0: Be7L of 643: 088 f 1s? 1028: 1633 2 1.04 
1.8 and over : 5446 200 : oA]. 082 064 07d : 065 
__Average Rad? 89 oO Leet 1.16 1.24 1.00 
alue per acre of inorensed yield over cost of 
fertilizer- 2/ at 1968 prices 5 | 
to ‘Dollars; Dollara:Dolisra :boliarsioliars :Dollers 
eh toms : Mt Bt ek t Mot 16: Ww 
— , ° * * — g 2 ° 
@.6 to 1.) : 6 + 1): 1s 4: Mo: 1B 
Ll to 1,5 ; 4 7 14 14 16 : 12 8 
1.6 and over : G 2 6 2 -1 3 
Average : 8 LO 15 13 10 10 
l/ Adapted from treble 10, page 37, Michigan Agricultural Extperiment Staticn , 


Teche Bull, NO. 114, 
2/ See footnote 4, table 15, for rates of applying fertilizer. 
3/ Sce footnote 1, table 15, for prices of fertilizer and grapes, 


Re « 
In this vineyard a given quantity of fertilizer anplicd to the weakest grow- 
ing vines procuced nbout twice as many grapes as when epplicd to the strong- 
est growing vines. At 1928 prices, the value per acre of the increase in 
erape viela over the cos st of fertilizer, averaged $18 sor the weakest grow= 


ing vines compared with $5 for the strongest growing vine In this vineyard, 
nt 1928 prices, it prodb:bly pais to fertilize all vims out it paid about 9 


times botter te fertilize the weakest vines then it did to fertilize the 
strongees VIncSey 


At 1928 prices, the most profitible fortilizer application used on 
the Barrett vineyard was 218 pounds of sodium nitrate and 435 pounds of acid 
phosphate. “The value per sere of the increased yield over the cost of ferti- 
lizer was $15, compared with $19 when nitrate was used alone. The use of 
nitrste of soda was slightly more profitnble then the use of ammonium sul- 
phaatee 


Cf the 91 Mic! higen interviewed grovers, or tly 8 applied any phosphoric 
acid to their vineyards in 1928 and none of these > applied as heavy an applica~ 
tion as was used in the test on the Rarrett vincyard. 


Qn the Rarrett vineyard 218 pounds of sodium nitrate and 218 pounds of 
muriete of potssh gave incrensed yields ahout equal to the nitrate-phosphate 
eombination, which was about 50 nercent greater than the gains in yield when 
nitrate was applied clone. At 1928 prices the nitrete potash combination did 
not pay as well 1s the nitrate phosphate combination but paid better than 
When nitrate was used nlone, When beth phosphate and potash were combined 
With nitrate, the yields vere not increased over the nitrate phosphate or 
nitrate potash combinations. 


Cnly 6 cf the 91 Michigen growers interviewed applied potash to their 
vineyerds in 1928, The growers about Paw Paw, Lawton, and Mattawan when 
fertilizing vineyards, have generally applied small quantities of ammonium 
Sulphate. According to the averaros obtained for 1928, this method of 
fertilization, on the averesgo, has not greatly inereased yields or profits. 


The Michigen fertilizer plat tests, like those in New York, emphasize 
how differently varicus vineyards respond to fertilizer applications. In 
Dr. Partriigo's tests the inereased yield due to fertilizer wns aheut 4 
— & #5 much on the Plainfield soil tyte as cn the Fox soils, That erawers 

on the & 7 


SOloma ond Pleinfield soils have hai better results with fertiligore 
gravers on the Fox : and Bellefontaine soils may be indicated by und oe 


sotls wore ‘fertilized in 1928, When fortilized, “the Coi.emn nnd pisi nthe 

vineyards were fortilized heavier on the avernge than the Fox and Belletwwteds 
Vineyards. However, the differences in incroased yield in 1928 between 
fertilized and unfertilized vineymrds were not so great for vineyards om te 
Coloma and Plainfield soils as would be expected. 


Cests, by Arens 


Grape yields ond production eccsts for vineyards fertilized and for 
those not fertilized in 1928, the year for which this study was made, are 
given in table 18, This comperison is not entircly satisfactory becouse only 
a part of the increased vield ecrived from fortilizer was obtained in the year 
the fertilizer was applicd,. 
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Table 18. — Fertilizer costs, grape yields, 


production costs, and 
returns per hour of lahor, avcrages by areas, 1928 
| : ~ : Cost per ton : : 
_Cost per acre os: - of erapes : 
: Growing : ; ot + Re- :Val- 
Area : Cost : grapes ;Vine-:Grape : arowing :Total:turn :ue 
| of :{cexclud- :yards:vields:(exclud- : sper :of 
:-ferti-‘ing pick- : : per sing pick-: ‘shour :lLand 
:lizcr : ing and ; acre : ing cnd : of :per 
: J/ -:marketing): : marketing} :Labor:acre 
“Doll= : Doll- sNum= 3: o..+3 Doll- :Doll-: :Doll= 
:ars : ¢ ers sber : Tons ;: ers : ars :Cents; ars 
Chautauque-Eric > 0.0: 72.63 :18 +: 1.71: 42.54 :56.83: 13 : 225 
Light-texture soils : 6e88: 80.40 (: 47 : 2.16: 37.18 :50,.17: 18 : 242 
: ¢ 15.23: 98.81 > Ol : 2e41: 41,07 52.99: 16: 261 
Heavy-texture soils ° 0.9 : 66.839 +: 58 : 1.54: 44.36 :57,33: 6 3; 129. 
; 6.09: Dee > 56 : 1.65: 45.81 3:59.60: 5 : 123 
. 5 > Oe ; 151.17 : 19 ° Deol: | 68 Ale) 2:82.92: 28 ; 2835 
Hudson Valley : 5.15: 126,95 : 25 ; 2.51: 50.50 1:68.29: 26: 280 
Michigan : 0.0 : 65.448 © 33 + 2,06: 30.79 :43e72: 15 : 85 
Fox, Bellefontaine > 2e70: 64.61 ; 16: 000: 28.97 3:59.20: 21: 101 
.. Ts gs : 0,6 : 49.44 © 18 1: 1.57: 31.54 3:44.61: 20: 61 
Goloma, Plainfield { s)c9: 57.48 : 2B : 1460: 35,91 :49,96: 19: 69 
Finger Lakes, (Exclum +: 0,0: 69,91 ° 54 + 1.41: 49.69 :62.89: 14: 86 
sive of Soneca Coe) +: 3.03: 72.73 : 43 +: 1.40: 51.90 :65.66: 19: 78 
Arkansas (1929) 2 0.0: 59.75 + 64 +: 1,49: 39,99 :57.85: 10: 107 
| : €4e79; 60.79 © 314 3: 1.26: 47.41 :57.80: -2 : 96 


if Records for the Lirhi-toxbure acile were aorted into 
ising no fortilizer, these using Lesa than $10 worth Por “ers, and those using 


three groups: ThE 6 
$10 worth or more per acre. All the other records for the different areas were 
sorted in tvo groups - those using 2nd those not using fertilizer during the 
yeer for which the cost data were obtained. | 


MANURE. 
Extent Used 


For vineyards studied ercund Girard, Pa., only about 1 grower in 5 
applied minure to his vineyord in 1988. (table 19.) Manure was probably 
more profitably used on potatoes, tomatces, melons, asparagus, and other 
cash ecreps which were extensively crown around Girard. Cf cll the areas 
studied, on the average, the least manure but the most commercial fertilizer 
was applicd to Girard vineyardse | 


Table 19. - Use cf manure on vineyards, by arcas, 1928 


:sPercentag 


: 20% : : Percentage of 
: ; of grepe : Quantity : Value : Manure used 
; Vine- : acreage : applied : per : thet was pro- 
Area > yards : studied : per acre ; ton : duced on 
smanured: that was : manured : at : farms studicd 
_ : : manured __; ; barn: | 
:Percent: Pereent : Tons : Dollars ; Percent 
Hudson Valley, NeYe : 60.0: 29.5 : Ded ‘ 5.28 490 
Ningarn County,N.fY.e : 55.0 : 2405: B.0 : Ceol ;: 100.0 
Chautauqua CoO sNeYe 3 7Oe4 3 2206 3 47 : 2e7O : 99.9 
Michigan : 63.0: 21.5 : 38 : 1.84 ;: 9349 
North East, Pa. : 61.3: 15.5 : 4.6: 3.63 : 100.0 
Finger Lakes, N.Y. : 605.0 : 15.6 ; 7 eo : 1.76 =~ =: 9669 
Arxansns (1929) : 43.6: 12.6: 4.6 : 1.53 : 68.9 
Girard, Pa. > 19.2: 10.5 : Oel : Peels : 90.6 
Average ; 69,6 : 16.4: 408  ¢ 2,48 | 93.7 


For the year the study wns made, in Arkansas, 2 farmers in 5 applied 
annure to their vineyards. In all areas, except Gircerd and Arkansas, a 
mi jority of the grovers anplicd manure to some pert of their vineyards. Cn 
the averaze for rll areas, about 1 acre out of 5 wns manured during the yeare 
For every acre minured 2.4 acres were fertilized. Niaecre County was the 
only area studicd where the acres of vineyard monured exceeded the ceres 
fertilized. | — 


Tyo thirds of the grcvers applying manure to their vineyards applicd 
minure each year for 5 vears. (table 20.) Usuclly only . part cf the vine- 
yard was manured each yeare Menure was usually produced on the farm where 
used. An exception in the Hudson Valley cecurred where 6 of the 3 growers 
visited, purchased 291 tons of mmure for vineyard use at a cost of $5.24 
per ton. Four growers in Arkansas also bought for vineyard use, 192 tons of 
manure at & .95 ver ton. In the cther areas studied, cver 90 percent of the 
manure used on grapes as produced on the Parm where used. 


On the average, the valuc of manure at the barn was estimeted by the 
growers £t $2.48 per ton. (table 19.) Relatively Little monure was produced 
on most grape farms end for this rezson was srebably velucd higher than it 
would be on steck farms, 


a 


Table £04 - Vineyards momured during Sayear pericd, 182461980, by areas 


; ce sPercentage 
a :  ~ Vineyerds: manured ‘sof vineyards 
Area “0 ye year:l year:2 years:3 vee rs: 4 years:5 years: manured 
sin 5: inS:.in5 : ind :in5 : ind : 1 
:Numbor :Number:" ‘Number: Nuhber: Number: Number: Percent 
Chautouqgua Coe, N.Y.: 123 4%. 5: .3 : 6 ¢ . 21 : . 78,8 
Michigan 8 6% 23 6:3; «Lt 3 5S :. 3S 3 734 
Finger Lakes, N.Y. : 16: 0; 9; -3 3: 4 :. 86. : 66.9 
North East, Pa. : 10°: & 3 23 . 2 3 7 BO 64.7 
Niagara Coe, N.Ys ss; 23 25 A; 2 1: 2 3 6 : 62.1 
Hudson Valley, N.Y. : 8B: 3: er 7 lor 2 5. 1? 2: 61.2 
Arkansas (1925-1929); 9: IN: Br By 4 ¢ JLo: 4542 
Girard, Pa, aw 2 3 - 3 - 3 - 3 15.6 
Total or average > 65: 363. 36: $$%217 3; 21 : 224 3: 65.7 


1/ The sum of the years vineyards were manureg was divided by the sum of the 
years vineyards were studied and the quotient/muitiplied by 100, In addition 
to the 399 vineyards shown in this table for which manuring practices were 
reported for 5 years, there were included 154 other vineyards for which 
practices were reported for 1 to 4 years. | | 


Cost of Use 


About two thiras of the manure applied to vineyards was handled by 
a crew qf 1 man-and 2 horses. (teble 21.) ‘This was the most economical crew. 
An extra man increased the cost of application por ton, and one horse was not 
as efficient as two. | : : | 


‘Three fourths of the manure was handled in wea cons and cne-fourth in 
spreqders. Ina given length cf time, 1 man and 8 ees handled with 
sprenders 55 percent more manure than with wagons. Tho cost of 1 man and 2 
horses ner ton of manure handled everaged $1.20 with warons and $ ,73 with 
sprenders. If the charge fer the usc of spreader did not exceed the charge 
for the. use of the wagon hy $ .46 per ton, then it was more cconomical to use 
a spreader. Many ervpe growers get along without a eprender because they have 
little manure. The usefulness of a spreader was limited in the interplanted 
vineyards in the Hudson Valley and in the vincyarés en the steep hillsides in 
the Finger Lakes, In Michigan 4A perecnt and in Chauteugua County 15 pereent 
of the grovers who applicd manure to their vineyards used sprendors. 


Manure was eoreec to vineyards at what the prover estimated it was 
worth, The estimated value of the manure at the barn plus the cost of hauling 
and spreading averas ned "$3. 67 per ton. At the average rate of 4.75 tons, the 
IManure charge per nere averaged 917.435. The cost of fertilizer per acre ferti-~ 
lized was only $7.58 or less than half the manure charge. Rut the fertilizer 
had to he hought whereas the manure wis lergcly urodueet cn the farm, | 
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Table 21. - Average quantity of labor and cost of labor and power uscd 
in «pplying a ton of manure with wagon and with spreader, by erews, 
all vineyards, 1958 1/ 


____ PROPORTION | QF OF MANURE APPLIED WT wTTH WAGON AND SPREADER 


Crew ot Wagon < sproudcr “gotal « or - average 
Porcent ; Poreont ‘ Percent 
lman-'l horse: ; : Bee ° — : Bek 
l-man -:2 horses ;: 45.2 : 1965: 2a.» O&e? 2 
e-men =-2 ROrses + Leek : Bee 2 8 gw N64 
Other crews : 11.7 . 1,0 er es 6) ee 
3 tAli‘crews : 7505 : eho? (og. 200.0. 0 | 


“is pre PER ‘LORE 


: Tons foo Tons | : Tons” 
1 man ~ 1 horse : 3@B4. : _ | ; 584 
1 man - e horses  ¢ 4, ¢85. oy D299 : 4.90 
2men = 2 horses -: 4.84 : 4608 3 4077 
Other erews : 4079 8 3902 3 4.08 
All crews 33 4674 4.80 : 4,75 
MAN LABOR PER TON OF MANURE 
: Hours | : Tours : Hours 
“lLomon- 1 horse : 24d : Le s Bed 
1 man - 2 horses . 1.4 a - 0.2 : lee 
e men =~ 2 horses 7 Cel : Led 2 Leo 
Other crews ; Bok : 1.8 : Bed 
fll erews :; Le? ; 2,0 oe 1.5 
__O0ST PER TON OF MAN LABOR AND HORSE WORK 
: Dollars : - Dollars :  Dellars 
l man ~ 1 horse : 2.92 : - : 2008. 
lmane 2 horses 3: 1.20 : 0673 : 1,06 
2mcn- 2 horses ; 1.41 0 : 0684 : 1.26 - 
‘Other crews ; bf 1.34 : 3/° 1647 2 Bf 1.35. 
all crews 3 : : 


1929, 
of truck and. tractor. 
of tractor, 


Data for Arknnsas are for the vear 
JIneludes n small cost for some use 
Includes a small cost for some usc 


y 
3 
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To measure the quantity of manure ‘applied per acre, the total tons 
applied were divided by. the, totel acres in vineyard, including both the acres 
manured and not mamred. According to this measure there were 60 vineyards, 
or ll percent, on which the average quantity of.manure per acre. amounted to. 
3 tons or more.’ For those vineyards which rceceived the most manure, the 
average cost per ton of grapes excceded the cost for vineyards that received 
no manure by $9.69 per ton, an increased cost of 27 percent. The return 
per hour of labor averaged 23 cents for Vineyards thant received no manure 
compared with 11 cents for vineyards receiving 3 tons ‘or more of manure. For 
cach of the 11 areas or soil tynes given in table 22, the group of vineyards 
treated with Little or no manure had the lowest erowing costs por ton of 
grapes and the highest returns ner hour of La DOr. 


As has’ been shown, the forti@ity practice in a given ycar tends to 
be the one usually followed oh thit form.: For this reason, all of the manure 
and fertilizer used during the yeor were ‘included in the cost. 


Probably the vineyards’ not manured’ tended to be on somewhat revyter 
land then the’ manured’ vincyaraés. The value of the land averaged $146 por 
nacre for the hon-manured vineyards ond $114 for the vineyards that received 
the most manure. “The tondency would be to keep more livestock on the farms 
not so! well adapted to fruit.: 


Effeet on Grape Yields 


‘For oll areas except Arkansas, growers who did not apply manure, did 
apply large applications of commercial fertilizers, amounting on the average 
to 22 pounds of nitrogen per acre. (table 23.) rowers using the most manure 
used the least fertilizer, an averaZe of but 6.5 pounds of nitrogen per cere. 


For those vineyards where little or no commercisl sortilizer was used, 
an application of: 3 tons or more of manure per cere inereased the yield about 
6 percent. Out of 271 vineyatds fertilized and manured approximatcly the 
same in 1927 as in 1928, there wore only 9 vineynrds which received rele tively 
heavy applications ofboth mahure and fertilizer. The-applications on these 
9 vineyards avernged 5.67 tons of manure peor acré and 19.8: peunds of nitrogen 
in the form of commercial-fertilizor. The average yicld for these 9 vine- _ 
yards was 16 percent above the cverngo. The yields for the 64 vineyards 
recciving no memure and 30.4 pounds of nitrogen in commercial fortilizers, 
were 9.percent above the average. | 


COVER CROPS © 
Extent of Use 


‘The vicinity of Girard, Pa., as thé only arca studied where most of. 
the vineyard acreage was seceded to cover crops in 1928. Seventy-six percent 
of the Girard acreage was-thus seeded. (table 24.) : 


‘In the- North East, ‘Poe, and Michigan arenas, about 3 acres out of 19 
were seceded to cover erops in 1928; in the Chautauqua Coe, N.Y., Arkansas, | 
‘and ‘the Hudson Valley areas about 2 5 aeres out of 10 were secded. Little seed- 
ing of cover crops was done in the Finger Lakes aron, and no seceding was dene 
in 1928 on the 20 vineyards studied in Niagare County, N. Y. 
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Table 22. - Relation of quantity of manure used per acre of vineyard to 


avers ipe yields, costs, and return per hour of labor, by areas, 1928 
| : : : Cost of ;Cost of growing: Re- ; 
Arca and sAvernge :Grape ‘fortilizor ,: Sr Upes (exclud-:turn : Vine- 
application -quantity :yieldsi:manure and to BESHIRB O°: per ; yards 
of manure ;of manure: per :cover crop : Per: Per : hour : | 


aere : per acre -: nere : ton l/slabor : 


_(tons per acre) sper acre : 


Chauteuqua Co., N.Y.: Tons : Tons Dollers ‘Dollars: Dollars: Cents : Number 
Lakes Plain soils : ; 3 8 fg : : 
No manure > 06 0 > 1.97 6.02 > 74.16 + 37.57 : 16 ;: 17 
Less than 1,0 : eol : 1.59 6.57 > 71,09 : 45,02 ; 6 3 31 
1.0 to 2.99 ¢ 1&4 > 1.71 :: 12,10 > 83.85 : 49.10 : -l : Lo 
3e0 and over © 4.19 : 1.72 : 16,02 - 80.98 : 46.96 : -5 : 13 
Hill soils : e ° 4 ‘: ‘ . 
‘ Lasscthan 1.9 3: 026 :2:1639 :) 3,84 : 68.47 : 49,33 : 6 : 16 
1e0 and over > 1,85 © 1.55 :; 11.95 >: 72.88 : 53.95 : -8B ; 13 
Girard, Pa. : , _ : . ‘ . 
No manure ; 9,0 © 2646 3; 15.24 - 88.96 : 36.12 ; 35 : 1? 
Manure > 1.232 2: 2ecd + 19,89 * 86.78 : 38,94 ; 32 : 5 
North East, Poe : H : : : . ° 
Lake Plein soils ; : 2. : . : 3 
No manure > 0,0 : 2.48 : 10,80 - 82.63 : 33,29 : 25 : 22 
Less than 1,0 : eld t £409 13.00 © 87,01 : 41,00: 2 3 20 
1.0 snd over 2 2008 ° 2201 : 22.00 © 91.25 : 45,351 : 6: 13 
Hill soils : : : | : , : : 
Less than 1.0 : 0&0 > leo : 7-00 ° 57.71 : 37,959 : 24 3; 12 
1.0 and over s tLe9l ¢ 1.64 : 14.91 © 77.00 : 47,22 3 l : 8 
Michigan : : | : nO $ ; $ H 
Loam soils : : : - : : : 
Less than 1,0 : 0% +3 Belt : 539: 5 57074 3: 26,97 : 25 : 22 
1.0 and over > 2¢66 © 2ec0 : 9632 ©: 73,04 : 33.18 : ll : 27 
Sandy soils $ | : ; 4 : : : 
No manure > 9,0 > 1,70 : 29d ; 50.08 : 29.42 3; 28 ; 20 
Manur c: : e76 5 1,50 : 5.94 : 58.24 : 38.76 : ll : QO 
Arkansas (1929) ‘ o : ae : ° os 
No manure © : 0,0 : 1,39 : 127 - 55.94 : 40.28 : 12 : 44 
Manure > 1.07 : 1.44 : 4,84 - 63.69 : 44.22 : 4 34 
Hudson Valley, N.Y. : os - : : 8 
No manure : 040 © 2673 1: 13.91 :188.37 : 46.97: 30 : 14 
Manure — > 1.670 : 2.26 +: 14,15 7133.89 ; 59.19 : 25 : 21 
Niagara Co., N.Y. : : : > : : : 
No monure ; O40 > Leld ; O,O : 61,81 : 28.99 : 59 : 9 
Manure > 3292 > 1.84 : 15,94 © 77,09 : 42.21 3: 36 : 11 
Ringer Lakes, N.Y. | 4 : : : - : 
No manure 0.0 - 1.74: 1,63 > 67,60 : 38,84 : 23 : 39 
Less than 1.0 060 3: 16.24 : 4,99 : 69,57 : 55,89 ; 12 : 26 
1.0 to 2.99 : 1.68 : 1.56: 8.82 : 73.19 : 46.82 : 15 : 30 
3eO and over - 4,19 > 1.75 $: 153,36 - 79,51 : 45.89 : 18 : 18 
All areas | : : . - le go . 5 
No manure > 0,0 21.93: 529 ; 68.52 : 35.46 : 23 ; 214 
Less than 1.0 008 % 1,67 7.09 > 69,95 : 41.93 : 10 135 
1.0 to 2.99 Le7l > 1.75 11.10 : 78.55 : 44,93 ; 9 140 
4.4650 : 16.60 1-84.58 : 45,15 : Il 60 


oe and over 


Avereges worked 


through totals. 


Jee 


Joe 


ol. 


Toble 23e-Relation of quentity of manure applicd to yields of Concord grapes, 
per sere, 1927 nnd 1928 1/ 


:Average:Average quantity. of : Concord : Yield 
:quanti-:plsnt food in com-= : yields, > relas— 
Manure applied :ty of :mercinl fertilizer :Vine~ : average : tives, 
in 192" and 1928 smanure ; applied per_ ed per acre :yards : re acre se~year 
(tons per acre) : por : / :Phos- : average 
: acre :Nitro=:phoric: Pot- : : :1927-1928 
: ; gen: acid ; ash i927 3: 1928 : 


- Tons : Tons : Percent 
No manure 2 0.0° : 22.0 : 26.1: 16.1: 89 : 1.68: 2,28: 103 
“Under 1,0 30.07. : 15.8 3.2401 :. Bel : 65 : 1.43 : 1.88 : 99 
1.0 to 2.9 >; 1667 : 15.0 ::10.6 : 4,3. 87 +:1,.36 : 1,82: 99 
Je 0 and over ° 4,95 : 6.3: : 468 : 460 : 35O : 1.48 : 2,05 : 101 
_Average or total $ Wee : 15.9 > 9,0-: 271 1.49 : 1.99 : 100 


‘Pounds: Pounds -Founds: Number: Tons 


ALL VINEYARDS , 


- 18.2 


No manure 


ap @8 


e 
® 
° 
e 


2 0,0 0.5: 6.0 ° 0,0:: 2 1.74 : 2.17: - 94 
Under 1,0 2 9,57 1.8 :-12.5 : 0.8': 25 : 1.641 ::1.78 : 97 
1,0 *to £49 : 1.71 : 1.2: 3.9 $ 2.0: 39 : 2.30 :1,69; 95 
4eO and over $ 466% $: 9.66: 06.9: 9.0: 21 : 15632 : 1.97 : 100 

Avernge or total ;: 1.62 : 1.9 :: 5.3 0.9 - 1.48 : 1,84 96 


»: LILO 


No manure 


ft r 

‘Under 1.0 0.56 : 2466 s dled 3: 12.6 ; 40 ° 1.46 1.96 ° 105 © 
1-0 to 2,9 1.65 : 22.7 : 1667 : Gel 48 ;: 1.42 : 1.93 : 105 
5eO0 and over > 5067 : 19.8 : 15.9 : 17.0: 9 3; 12 : 2.357 : 116 
> 0.9% : 26.0 : 27.1 : 14.8 : 161 1.0: : 2-10 : 107 


i/ Includes ench vineyard in all areas except Arkensas that received approxi~ 


mately the same manure and fertilizer treatment during both years, 1927 and 1928, 


2/ The yield of cach Concord vineyard 6 years old or older was expressed as a 
percentage of the averege yield for the aren. or soil type in which the vineyard 
Was located. The averege yield was expressed as 100. To obtain the yield 
relatives shown in this table, the relatives for each vineyard vere weighted by 
acreage. | 


3/ Refers to nitrogen in cemmercial fertilizers, 
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Mony vineyards are secded every year. Of e11 vineyards in all areas 
that were seeded for one or more years during the periods 1964-4928, 41 per~ 
cent were secdéed each of the 5 yerrs. © 


Teble 24, = Vineyerds seeded to cover crops during Seyour period, 
ige4-]928, by areas 


‘Percentage of :Percentage 


- : vineyards $=: of 
: Vineyards sceded to cover crops -; seeded to : vineyard 
7 | _cover crops : acreage 
Area og Dk 5 4 ‘During: > seceded to 
O:1 :2 : 38 :4 : 5 45«eyear: : cover 
:year:year:years:years:ycars:yecrsitperiod; In +: crops 
cin S5:in 5:in 5 ;in 5 :in 5 in 1928 


sin 5 '1924— 11926 


:Nume:;Num-+:Num~ :Num= iNum» :Num : for-: Perse:  Per- 
sber :ber t{ber ‘sher jber s:ber : eent : cent: cent 

. é ° ° e e e ry ° 
Girard, Pas >; O:° O03 O +: Ls: 1 : 4 3 77,0 : 76.9; 76.0 
North East, Pa, 7; 14: 4: 10 : 3 : 6. 3 14 ; 47.8 : 39,5 : 27D 
Michigan sll: 2; 3 : 4 : 2 3.318 : 43.2 : 30.4: 30,8 
Chautauqua Co., N Wer $4: 5: 7 : B&B : 4 : 18 +: 35.7 +: 21.9 : 21.5 
Arkansas 2/ : 20% 7; 4 : 2 : -1l : 8 : 32,0: 25,6: 18,6 
Hudson Valley, N.Y. : 12: 21: 1 : 1 3; 2 : 8 $19.3: 17.2: 17.6 
Ningara Co., N.Y. oo: 7: B82: O :' Bo: P +: MO +: 18.5: 0,0: 0,0 
Finger Lakes, N.Y. : 61: 4: 4 lo: 2 St 19.0: 668 30 
Total or _averege  :159 ; 25 ; 29 ; A? 3s i? 3; 61 3; (32. AO +: 24,5 ; LO el 


1/ The sun of the ye years vineyards were seeded to cover crops was divided hy the 
sum..of the years vineynrds were studied and the quotient was multiplied by 100. 
In addition to the 308 vineyards shown in this teble for which cover crop data 
were reported for 5 years, there were included 246 other vineyards for which 
cover crop data were reported for 1 to 4 years. 

2/ Data for Arkansas are for the year 1929 and for the 5-year period 1925~1929, 


Kinds Used 


For ell vineyards studied, rye clone was used as a cover crop on 45 


percent, and rye mixed with other seeds on 15 percent of the total acreage seeded 
(table 25.) Thirteen different kinds of cover crops were used in the vineyerds 
Studied. Next to rye, the most importent crops were rape, vetch, and oats. 


Buckwheat was the most importent cover crep in the Hudson Valley and in the 
Finger Lekes areas, 


eid, , ’ . 

Mony growers consider rye satisfactory as 4 cover crap, In the spring, 
rye competes with the grapevines for moisture and plent food, and is difficult 
to subdue if left tno long, thereforc, it should be turned under early. 


The majority of the grovers in all cf the aroas studied, 
depend upon weeds for cover crops. 


except Girard, 
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Table £5, - Kind of cover crops used on vineyards ond the relative 
importanee of each, by areas, 1928 


ATE WINES 1 ATLL, SE, 


1 
> | 
| 
| 
- 


a ‘Porcente gC ‘of totel acreage of cover crops in vineyards 
Cover erop 5 : —— orth: Chouteu-;Arken=:Hudson:r: Finger : 
_ | iGimeralitehins sHast,:qua Co.,: sas ee xy, Lakes,: ALL 
3 gon 1: Poe N.Y. 3 (1929): 2 - : Ne. :areas_ 
: — $. Por- : peras Per- 3 Pere : Bo >; Per- ; Per-- 
t cent ; cont : cent: cent +: cent ; cent : cent ; cent 
: up ge rs 3 : 
Rye :.65.6 : 49.2 : 54.7; 25.5 : 77,6: 3.2: 15.1: 45.9 
Rye and vetch | : r-1l6.8°¢°" 8.9: gt : 3 PELL 
Rye and oats ° >: 248 23. eo! | © 8 3 : > 1,6 
Rye, oats, and : . 4 4 | ; 3 ; : 
buckwheat: poy : 13,1 : 2 : 3 68.8 
Rye and rape s 3e0 : 5 lek : : : lel 
Ryc alone, or in .. : - ; : 2 s : 
combination 1 6858 : 59,6 ; 58,2: 51,0 3: 77.6 : 3.2 : 15.1 : 57.6 
Rape ; 13.3: + 16.7: oo 3 3 : > 6.7 
Rape and clover > BO: - 3 : : : > 1.0 
Vetch | :. s 21ed, 3 F ; : 3 : : 647 
Vetch and wheat 7 : : : LeO ct : 33.3: ; 1.2 
Veteh and oats :, 260465 3 3 H 3 : 2 Cet 
Vetch, oats, and wheats. 3 Sel : : 3 % : sol,d 
| 2 : : ; : $ : 5 
Cats | : | £15.35: 8&4: 1.58 : : : ; Tel 
Cats and buckwhent : : > @,.5: 3.6 : 3 : : Q,? 
: : : : : t : Boe 
Millet : 7.8 3 : 8.3: Ml : : : : 427 
Millet and buckwheat; : i + 23,1; : 4.9 
: : : 3 : : 
Buckwheat . : : 7 0.8 : : 6505 ¢ 04.9: -3e6 
Wheat . : > Ret?t 205 3: 466 5 : :. 1,5 
°. : : ° ° $ ° ° 
Covpeas 7 ; 15.3: ; > Led 
Crimson clover 7 : 3 Beat g ER : > we 
Clover 5 4 : 1.8: : : : > Net 
Clover and turnips | 2 1.5 3 : : : : : 2 0.2 
Turnips : 0.6: : : > : : > Ol 
Sudan grass and enne :;: : : : : 8.53 ; : 6,8 
. . . . . . . 7 
3 : a: : : : oe ‘3 


Total 2100.0 31 O : 4 


100.0 :100.0: 100-0 :1006.0 :100.0 100. QO ;100,0 


- Dates and Cost of Secding 


: Percentase of: cover-crep acreage that was seeded in 
foe : indicated treek a = 

; : - 4 Girard and; Finger ;Chautauqua 
+ Michigaa : Arkansas’: :North’ East,;: Lakes, _: County, 

: : i ale - Nave $ Nels. 


Lae 
ee 


Month : . Week 


: + Percent : Percent °: Percent : Percent : Percent 
a, 2 | ° ee ea $ 
June spo lst =: : : : : $+ 
- - end 3 t Bel 8 : $0.8 ; 
: ord ‘ : : 3 3 $ 
oo ; 4th 3: > 14,6 - : | : 
July - : ‘lst : : 6,7 3 : e.8 3; 
| , > 2nd: : : 8 7 9.8 ; 
: Brad: lel os: : 3 > 3e9 
er > 4th ¢: 13.2 : av, “3 16.6 ;: 156? sh 
August : lst 3 49,4 ; : 3 5Bel 3: 836.2 : %2s1 
, : :@nd : 21.3 : ; ¢ 11.7 : £4+10.8 3: Bet. 
: Srd ;: 202 : 1.9 0: : 14.3 
eo : 4th 3 6.5 3: : 11.7 3 H Set 
September : list : > £9.2 : yo : : 
oe > 2nd oo: > 10i9  ¢3 ge ft 1.8 
3rd ; : Led : : : 
: >: .4th ; : 464 : 
@ctober”  : lst ‘ 168 93 82,6 : : : 
: : :2nd: gy tg : : 
> : ord : 445 : De? “: : : 
> 4th ¢¢ 9 : : 3 : : : 
Total $ ¢; 109,90 > 190,40: _s 130.0 :° 169,0 : 100.0 


1/7 Data not evailablke for Hudson Yoakley, N.¥6 in Niagera County, N.Y.,; no 


cover crops were sceded on the 29 vineyards studied in 1328, 


Writing on Michigan conditions, Dr. Partridge says that if the cover 
crop is to make any considerable growth it should be sown before the 1Oth of. 
August. The cover crop should usunlly be sown about the lat cf August but 
should be planted carlier in the summer when the grape crop is scanty and 
moisture is abundant.e. It should be planted later when the grape crop is ex~ 
cessive and moisture is scanty. 5/ | 


o/ Partridge, N.L. Gultural Methods in the Bearing Vineyard. Michigan 
Agricultural Experiment Station, Circular Bulletin No. 128, 1930. 


O06 


On the average 49 pounds of rye were used per acre. The cost of the 
rye sced averazcd $1.09 per acre. The rate of secding ond cost of sced for 
other important cover crops are given in treble 27. The avernge cost per «cre 
of mnn labor and horse work used in rpplying cover crop seed varied from $ .74 
for the Girard, Pa.. vineyards to $1.51 for the Hudson Vr Mey vineyards. 
(table 28.) 


‘The aversge amount of min lebor required rer sere veried from 1 hour 
in Michiesn to 2 hours in the Hudson Valley. In epplying the seed the most com= 
mon crew uscd was 1 man and 2 horses. It took such a erew an average of 1 hour 
at a cost of 84 cents per acre. The totcl cost of cover crop was relatively 
small. The secd end cost of application averngeda about SE per aere. 


Table 27. - Aversge quantity and cost of Cee seed per acre of 


| vineyard, by kind of cover crop, 1928 1 


Se : : | | : Price ; Cost of 
Kind of cover :Vineyerds: Quantity of seed :; por : seed 

crop : 2 per agers > bushel: er acre 

: Number ¢ Pounds : Bushels : Dolicrs : Dollars 
Rye : 67 ‘ £9 ‘ 88 3 1.24 : 1,09 
Rye and vetch 2/ 8 ~ ‘ 080: 1.27 3:3 1.02 
Aats : 12 : 38 : 1.18 3: ed ‘ 0635 
Buckwheat : L2 : DO : Lele : 1,44 : 1, &4 
Cats and buckwhent : 3 -3/ BB oo7 291 : 288 
Whea t : 6 : De ‘ 86 3 1.09 : 1.20 
Rape _ 8 : Yoo eg eld 3 409 : oo? 
Villet ‘ 7 : 26 : eol : BeOS ; 1.19 
qo: Peas : 4, : 11 : «l9 3: 4:@ 1,7 : 079 
etch : 2 : 8 ; elt 3 9,62 ; 1.59 


L/ Arkansas 192 


2/ Quantities of “voteh ond rye vere not reported separntely. 
3/ For each of two of the vineyards, 18 pounds of oats and 18 pounds of 
buckwheat were seeded por acre. 


Table 28. —- <Avercge quantity and cost of labor and power to seed an 
nere of vineyurd to cover _crons, by arcas, 1928 


: : : : Cost of man 
;Vine- : Quantity per acre: Cost por hour =: Ilebor and 
Area syards : Man > Horse 3: Man ; Horse : horse work 
: : labor : work : lsbor =; work =: per acre 
sNumber; Hours : Hours ; Cents : Cents : Dollars 
Girard, Pa. > 203 ll : O17 +: 45.0 : 21.9 3. 1/ 0,74 
Michigan : 28 3; 1,0 ; 1.8 ; 43,1 : 19.2 ; 78 
Arkansas (1929} > 193 1.45 : 284 : 26.5 : 15.1 : If .79 
Finger Lakes, N.Y. : 7: 1.7 : at © 45.6 : 13.7 : 090 
Chauteuqua Con, N.Y.: 25: 1.5 : 164 + 52.1 : 16.9 : 1/ 1,04 
North East, Pa. > SO: Lee 2: %1e4 3 590.2 2 22,5 : i/ 1.09 
Hudson Valley, N.Y. : Os Se) +: 167 > 08,0 3 29,4 3; 1.51 
Total or average : 134: 1.5 : 1.5 =: 46.5 : 19.2 : 2/ .93 


1/ Includes some cost for use of tractor. 
2/ Includes some cost for use of tractor, truck, and automobile. 
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Effect on Grape Yiclds 


Vineynrds seeded to cover crops for 5 consecutive years, 1924-1928, 
yielded in 1928 8 percent more than neighboring vineycrds Which had not 
been seeded to cover crops during the D5eyear poriod. (table 29.) The 
4~year average yields (1924-1927) for vineyards sceded to cover crops in 
each of the 5 yeers was 3 percent greater then for Roighboring vineyards 
not seeded. 


Table 29. ~ Relation of the use of cover crops to Concord yields 
on vineyards for which cover crop practices were reported 
during S-year period, 1924-1928 1/ 


Years that vineyard : : 
vas seeded during : ; Relative Concord yields 2/ 
omyear period, 1924-1928 : Vineyards : | : 
(Number ) | ; 1924-1927 : 1928 
| ‘+ Number : Pereent : Percent 
None : 159 : Qo” : 97 
L to 2 : 54. : o1 = 99 
3 to 4 t 34 107 100, 
5 t 61 : 106 ; 105 
Total or average : 308 : 100 : 100 


1/ The vineyards studied in Arkansas were for “the S-yeaer period 1925-1929, 
a/ Averege yield per acre of vineyard recoiving indicated cover-crop treat- 
ment divided by average yield of cll vineyards. 


INCREASE IN FERTILIZING PRACTICES, 1908- 1928 


An experiments | vineyard Laboratory was ost:blished at Fredonia, 
N.Y., in 1909, in charge of F. E. Gladwin, end the first work done by the 
staff was to interview 482 growers in Chautauqua County concerning their 
vineyard practices end problems. 


For the vineyerds studicd, the proportion of growers using manure was 
about the same in 1908 as ‘in 1938, 79 and 75 percent, respectively. (teble 30, 
The proportion..of growers using fertilizer had inereased during the 20 years, 
5O percent more growers having applied fertilizer to their vineyards in 1928 
than in 1998, There was also a large inerease in the practice of seeding 
vineyards to cover crops. Out of 100 vineyards, 14 vineyards in 1908 and 
22 Vineyards in 1928 were seceded. 


Table 350. = Comperison of fertilizing practices on 482 vineyards studied 

in 1908 with 114 vineyerds studicd in 1928, Chautauqua County, N.Y. l 
:Percentage of vineyards that were treated:Increase or 

Kind cf : ~~ o1LS08 1928 :decrease from 

treatment (482 vineyards} (114 vineyards 71908 to 1928 


: Poreent : Percent > Percent 
Commercial fertilizer: 37 : 48 : + 30 
Manure : ° : 79 $ ~ 5 
Cover crop : : Re : $57 


1/ The study in 1908 was made - F. E. Glaéwin. Data containcd in unpublished 
report entitled The Grape Survey of Chautauque APCOQe 


oO? ee 
TOTAL FERTILITY COSTS AND RETURNS 


For all vineyards etudiec, the cost per acre for fertilizer, manure, 
and wover crops seeded averaged 38.01. (table 31.) The average fertility | 
cost per acre was lowest for Arkansas ($3.19) and highest for Girard ($15.75). 


Materials - manure, fertilizer, und seed - amounted to $5.79 per acre 
which was equal to 72 percont of the fertility cost (table 38); 25 nercent 
of the fertility cost was for applying the naterials and 3 percent was for 
interest on costs. | 


Of the totrl cost of growing srapes up to picking time, fertility 
costs wore 11.1 percent, varying from 5.3 percent for Arkansas to 17.9 per- 
cent for Girard. Relatively little time (less than 4 percent of all the 
time spsaat growing erapes oxcluding harvesting and innarketing) was spent in 
applying manurc, fertilizer, and cover-crop seed. 


Teble 31. - Avernge cost per cere of vineyerd for fertilizing, 
manuring, and seeding to cover crops, and proportion these costs 
are of the totel cost of growing grnpes, bY areas, L928 


120 ON ~ O ENARG  NEPIO E 


- Man lebor spent in 


: :___Fertility costs _: fertility practices 
: : “:Porcentage of : sPercentage of 
Area : YVine- : Total :totel cost of : Total :total lebor for 
>; yords :por acre:growing grapes:pcer acre:growing grapes 
; - (excluding : (excluding pick- 
: : > picking end: : ing and market- 
~: Number: Dolinrs: Porcent : Hours : Percent 
Arkansas (1929) ° 78 3 belDd 3: ed ° led 3: ek 
Michigan > 92 : 5,18; G48 © 1.6: Bek 
Finger Lakes, N.Y. ¢: 113 : 5,69: 8.9 2 Re Sel 
Niagara Co., N.Y. : 29 3 737 3 11.3 : Bee 3 Aol 
Chautauqua Co., N.Y. : le : Bet? : L1l.d : Leb 5 4,435 
North Hest, Poe : YO $ 12,90 ; 16.0 | Red § 4,4 
Hudson Velley, NeY. : 35 : 14,05 : 10.6 > 449 3 ee 
Girard, Pae 66 15.75 17.9 ‘ feo 3 4eS 
All arens 3 553 3 8,01 : 11.1 2 Bed 305 


In lO of the 11 areas the return per hour of le bor spent on grapes 
was higher for vineynrds having a fertility expense below average than it 
was for those vineyards having a fertility expense above averrge. (trble 33.) 
On the averese, it cost more to preduce a ton cf esrapes in those vineyards 
where more than the averrge smount was spent for fertility. The averege of 
ell areas showed that an incrense cf 420.59 per acre in total production 
costs (including pickings and marketing) was associated with an increase in 
yicl4 of only 0.17 of a ton. Under such conditions, grapes would have to 
sell for over $190 per ton for the increased yield to prey for the increase 
in production costSe 


O86 


Table 32. - Average cost per acre for seceding cover crops and applying 
manure ond fortilizer, by arcas, 1928 


a —_ : ; Cther ; :Interest 

Area > Man  : Horse : “Motor  :; equip-: Ma- > on : Total 
ps jabor : work ; truck =; ment ;:terials: costs : cpst 

:Dollars:Dollars: Dollars :Dollars:;Dollars:Dollars: Dollars 
Arkansas (1929) > 0.95 3 0.32 : 0.03 $3 0.09 : 2,13 : 0,09 : 3.19 
Michigan : 069: 04 3 2002 : 025 § 3,90: 018 :; 5.18 
Finger Lakes, N.Y. : 1.10: .65: Ol $ 488 : 3648: 417 : 569. 
Niagara COe, NeYe ° eoD4 $3 eOl : e CL : eon 3 Delo ! 02d 3 7.87 
Chautauqua Cos, N.Y.: 1.31: 078 3 008 : ete : 5,79: eld : 8.4" 
North East, Pa. > Tell: 077: 403 : £638: 10.83 : ,38 :12,90 
Hudson Valley, N.Y. : 2009: .72: 1S : 26: 10.45 ¢ .41 :14,05 
Girard, Pa. e215 i 650 os 8B 13687 : ~ —o4E_315,75 
Average os 1038 | 064 + 002 029 : 5479 : 02% 3 8,01 


The cost of manure, cover crops, and commercial fertilizer applied 
during the year was cll charged to the yearts cost of growing grapes. This 
method was used since, in the ense of most of those studied, each vineyard 
received about the same fertility treatment each year during a period of 95 
years. Wf those reporting for 5 years, 59 percent of the growers cither 
used fertilizer on their vineyards every year or did not use it at all dur- 
ing the O-year pericd, 71 percent either seeded their vineyards to a cover 
crop every year or not at all, and 72 percent either applied manure every 
year or not at all. The fertility prectice in a given year tends to be the 
one usually followed on thet frm, 


Most growers who spent more than the cverage of the community for 
fertility also did more spraying, pruning, tillage, etc. This relationship 
was true for 10 of the 11 areas listed in treble 33. An increase of $10,59 
per acre in fertility costs was on an average accampanied by an increase of 
&7,.63 per acre in other growing costs. 


[It is casy to spend. Success, however, depends upen getting back 
more than is spent. Some grovers are not svendins enough for fertility but 
many growers are spending more for fertility on their vineyards than the 
increase in yields is worth. Since some vineynords respend more readily than 
otners to fertilizers, only a careful study of the behevicr cf vines under 
different conditions will enable a grower to supply his vineyard with plant 
food in the most economical way. 


TILLACE PRACTICES AND COSTS 
Tillage is universally practiced by erape growers. During the year 


of this study, only 3 of the 548 growers interviewed did not till all of 
their vineyards. When a vineyard is not tilled it is practically abandoned. 
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4.0. 
Cost of Tillins Vineyr rds 


For the vincycrds studied, the averege cost of tillage amounted to 
about one fifth of the totel cost of growing grapes, picking end morkect- 
ing not included. The ratio of tillage costs to total growing costs waried: 
in the different areas from an averrcge of 27 percent in the Niagara.Co., 
N.Y.e, and Finger Lakes , N.Ye, arcas to 14 percent in the Girard, Pa., amd 
Arkansas arcese 


An average of 17.6 hours of man labcr were spent in tillage work 
which was 28 percent of the total Inbor used in growing grapes, picking and 
marketing not included. (table 34.) The equivalent of one horse for 18.5 
hours of horse work and one tractor for 2.2 hours of tractor work wore used 
per acre of vincyard to draw tillage tools. This tillage work amounted to 
over 60 percent cf the total horse hours and to 92 percent cf the tractor 
hours used in growing grapes. Tillage vork with tractor power was greatest 
in Pennsylvania, and in Niegara Co., and Cheautauqun Co., N.Y. 


Table 34. - Aver-ge amount of man labor and power used in tilling 
mn nere of vineyard, by arcas, 1928 


: : : "+ Porcentage that tillage 
: Man : Horse : Tractor: hours were of total hours . 
rea >s labor : werk : work :_used in growing grapes 1/ 
: : - ; Mean 3: Horse ; Tractor 
: Hours : Hours : Hours : Percent: Percent: Percent 
Girard, Pa. >: lle : 728 3 34 : 19.8 ; Oled ; Slel 
Michigan : 12.6 ; 14.8 : O44 : 26.5 : D9ed : 89.3 
North East, Poe > 15.2 : 12.5 ; 4.9 : 2965: D660 3 9328 
Arkansas (1929) © 15.7, : 17,0: lel: 19.4: 51.5: 87.1 
Niagera Co., N.Y. >; 16.4 : 12.2 ; Oed 3 olee 3 Obed $ 98 64 
Chautauqua Co.,N.Y. : 18.9 : 22.9: 209: 30.8: 65.8: 94,5 
Finger Lakes, N.Y. : 22.8; 24:05 : 1.6 : 28.6 : 704 : 92.4 
Hudson Valley, N.Y.2/: 45.9 : 36.4: 120: 35.8: 74,1: 88.7 
Averngo 3s 17.6 16.5 ; Ben :)~7.9 65-5 : Ben 


1l/ Harvesting and marketing not ineluded. 

2/ Tho man lnbor and pover charged to crops interplentcd in vineyard are not 
ineluded. Tho vineyard's shere of man Labor and power here reported repr e- 
sonted 68.6 percent of the totel amount of men Llcbor and power. 


The avernge cost of tilling vineyards was about g15 per acre and 
veried in the different areas from san averege of $8.67 in Arkansas to $36.15 _ 
in the Hudson Valley. (table 35.) | | | : 


In most of the aroaus, the cost cf man labor amounted to appreximntcly 
one half and the cost of horse and tractor Work to about one third cf the 
total tillage cost. For all arons, the average cost of using horsc- end 
treetor-drewn tillage tools amcunted to $1.97 per acre, whith was cqual to 


58 parcent of the eccombined cost cf herse and tractor work. 


41. 


Table 35. ~ Cost of tilling en acre of vineyard, by arens, 1928 


cman neeeaaial 


oO yo oreontage that 

: : sTract-:Till- : : :tillage costs 
Area : Mon s:Horse : or : age :Inter-;:Total :were of total 

; labor: work : work :tocols : est : :cost of grow- 

; > Uf st :ing_prepes 2/ 


Dols. :Dolls.:DoLis.:Doiis. :Dolls eiDolls. Torcent 


Arkansas (1929) : 4,03: 2,65: Le: €.68: 0,17 : (8,67: 14.4 
Michigan > 5.33; 3,01: 037; 1.25: 4.35 : 10.31: 17.5 
Girard, Pa. © 5644: 12677: 3610: 1.90: .36 : 12,57: 14.4 
North Rast, Poe | © 7el6: 2091: 22663: 2645: 046 3: 15,59: 19.3 
Chautauqua Coe, N.Y. : 9255: 4423: 2,01: 2.56: .54 : 18,49: 2467 
Finger Lakes, net > LOE: 4.90: e902 2el5: 200 3: 18.81: 2666 
Niagera Co., NN. © 8.675: 2eb7: 2,89: 4.55: .04 : 18,80: 27 oO 
Hudson Yalley,N.v. B/: 22.18: 9.17:  .63: 5.18: 1,05 : 36,15: 27 4 
AVverngze ne 88 56 9s 1.49: 1.907: 245 : 15449: OL e& 
1/7 Includes a small miscellancous cost for the following erens;: Michigan, 1 


cent; Girard, Pa.e, 2 conts; North East, Pa., 5 cents; Finger Lakes, N.Y., 5 cents 
e/ Hervesting and morkoting not ineluded. 

3/ Cests charged to crons interplanted in vineyard are not included. fhe vine- 
yard's “share represented 68.6 percent cf the total tillage cost. 


There was qa wide verintion among the arons in the kind of power used in 
tillage work. Of the total hours of man lebor used in tillnge work, over one 
helf in Arkansas and 90 percent in the Hudson Vrlley represented time spent 
with implements drawn by one horse or cne mule. (table 36.) In the Chautauqua- 
Eric area, about one fifth of the man lsbor spent in tilling vineyards repre- — 
sented work with one OPSC» Practically all cf the work with one horse in this 
area was "horse hoeing,.’ | 


Table 56. - Proportionate amcunt cf man inboar spent in tillage work 
with indicated number of hcerscs and trector, ry arcas, 1928 


RTs 


; : > More : : 
Area : L : yea : than 2 ; Tractor : Total 

; horse >: hersss :; horses =: : 
: Percent : Percent : Percent : Fercent : Percent 
Chautauqua COe, N.Yo: 15.6 > 66.9 : 0.0 3: 1969 3 ~ LOO0,0 
North Hest, Pa. 2 Bee7 © 40.2 : 0.0 3: O7el 3: 100,0 
Girard, Pas : 29.6 : 36.6 : 0,0 ; Boe 3 100,90 
Michigan : 31,0 : 63,8 : 0.6 3: “eS 3 100.0 
Niagern Coe, N.Y. > 42.1 5 2609 : 0.9 : v1. : 100.9 
Finger Lakes, N.Y. : 54.6 : 36.8 ; 0.0 ;: 8.6 3: 100,90 
Arkansas (192 9) © 54.3 : 33,0 : 3e9 8.8 : 100,0 
Hudson Valley, N.Y. : 99.5 —: 6.6 =: 0.0 3 eeD 3: 190.0 
All areas : 39,7 > 44.4 : Ot 3 15.0 3: 10E 40 
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The Michigan growers interviewed used tractors very little in 1928. 
Most of their plowing and disking was dcne with 2-horse tenms. Most of the 
Michigan vineyards were on soils that are casilv worked. The custom in the 
Hudson Valley of intérplanting currants between the rows of grape vines is 
the chief renscen why 1 horse (rather than 2 horses or a tractor) is used for 
tillage work. | : 


| There Was also considerable variation among the different areas in the 
use of different tillage tools. In the Finger Lakes crea, over helf of the 
man hours used in tilling vineyards were spent in plowing whereas in Pennsyl- 
veania only 12 percent of the tillage work was for plowing. (table 37.) ‘The 
Pennsylvania growers spent a much larger proportion of their time disking and 
horrowing. Cultivators were used very little in vineyards, except by the 
growers in the Hudson Valley and Cheutaugqua County areas. Horse hces were 
generally used in each of the areas, except Hudson Valley. Hand work, such 
as hocing and mowing, was done in rll the arenas and varied from 16 percent 
of the total hours used in tillage work in the Finger Lakes area to 27 percent 
in Michigan. ' 


Table 37. -— Proporticnate amount cf man Inbor used in the performance 
of indicated tillage operations in vineynrds,bhy areas, 1928 


: sHarrow= ; : : 


: ; inf ; Culti- : Horse : Hand 
Area : Plowing:disking,: vating : hoeing : work > Total 
: : Ctce : : : 
- Percent: Percent: Percent: Percent: Percent: Percent 
Girard, Pa. ; 11-8 : 48.6 : 9.2 : 19.3 : 20.1 : 100.9 
North East, Pa. > 12.7 : 41.0 : 28.9 :; 84.5 : 19.8 : 100.0 
Chautauqua Co., N.Y.: 17.3 : 33.2 : 11.2 : 20.6 : 1727 : 100.0 
Michigan > 25.8 : 29.4 : 9.3 : 17.6 : 26.9 +: 100.0 
Arkansas (19329) > 266090 3: 29.8 : 3.8 : 21.7 : 18.2 : 100.0 
Niagara Co., N.Y. : 27.7 + 27,9 : 0.6 +: 21.6 : 2&28.6 : 100.0 
Hudson Veailey, N.Y. : 34.1 : lied : 31.2 : O.l : 823.5 : 100.0 
Finger Lakes, N.Y. : 51.5 : 17.0 : 1.6 : 14.1 : 15.8 : 100.0 
All srens ot 87.7 3: 27.8 3: 7.5 3: 17.0 : 20.0 : 100.0 


Dates of Beginning and Ending Tillcge 


A majority of the grovors intervicwed in Arkansas for 1929, and in 
the Hudson Yalley and Chautauae County arons for 1928, began tilling their 
vineyards in April; in the other arens the majority be caan in Mey. (table 38.) 
Among growers in the samo arca, there was a variation of from 1 to 2 months 
or more in the time of the first tillage operation. About one third of all 
vineyards studicd tere tilled fcr the first time during the first woek in May, 
and two thirds were tilled for the first time during the last week in April 
or the first two weeks in May. Plowing Was the initial tillage operation on 
about four fifths cf the vineynzrds. 


Among growers in the same area,the variation as to the time they 
stopped tillage work was even greater. Six growers out of ten interviewed 
stopped tillege during the last three wecks in July cr the first week in 
AUgUSte 
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Table 38. - Number of vinevares for which t+» first and last tillage 
operetions were roported during indicited week, by areas, 1928 


VINEYARDS THAT WERE TILLED FOR THE ame FIRST TIME DURING SEASON 


- Prior > eek of april = - - Week of of Moy = -Afters 


“se eat May : Total 
‘npril 1, St, and! Sra! ath’ ist? ena? gra’ 4th’ 


; ume :Numo: Nui: Num: None: Name: Nume: Nine: Nuno: Num-; Num 

>: ber sher ;her :sher sber sber :her :F2r :ber : her +: ber 
Arkansas (1929) 4 2" 8 5: 11 20 1¢ 1 1 2 78 
Michigon Soom ELE DE AL DEa7t4es Br OE Us oe 
Hudson Valley, N.Y. - b 4 7 ? 13 1 -: ~ - 34 
Girard, Fae ~ - 1 ~ 5 8 4 - - 1 19° 
North East, Pas : ~ 2 3 1 11 4.5 9 3 1 - 75 
Ceautauqua Coe,NeY. ra 9 el: 7 ol 27 LO 4 ‘. 1 ra 114 
Niagara Coe, N.Y. ~ : - oa - 4. 6 5 va 2 L aC: 
Winger Lakes , N.Y. - 21101? 13 46 : 18 6 5 _5 110 

; 6 2 36: 545 29; 89 192: Mt mh 1D: 1D: 


Tatal 89 :192 : 74 : 24:19: 19 : 542 
VINEYARDS HAT WERE TILLE BD POR THE LAs? TIMe DURING CRASON 
; Prior > Weok os : * Woelr of 3 “3 
to +: June =: Week of July -  , August -~:A\fter: 
- June : 5 US : : 3 : : ; Auge: Total 
15 ord, ach. ist. end . ord. 4th. ist. end. 44 ‘ 


Mum = sNua=:Num-:Nue :Num=: Name: Num: Nun, Num=;Num- 3; Num-= 


: wor sber shew sber sher sber sber s:ber sber :ber : ber 
Arkansas (1929) S r 5 14 10 8 8 6 2 5 74, 
Michigan i. 6 L 5 1 Ll LO LF LE 6 ec 35 
Hudson Valicy, N.Y. ~ : - ~ re : 9) 8 7 ; 6 1 3 . A 
Glyard, Pa. oS toh: go hie: @i.:ar.liii is 
7 $ 5 : e- 2 8 . : : : 2 
forth East, Pa. tom bt Bi Li Be Ss lb: 26: 224 5: Bot RM 
Chautcuqua Cow, NoYes 1 oo: 1: A: 22 7: S227 :30:18: 82 : 114 
Niagara Co,., N.Y. Me) 2 4 a 4. 2 1 1 - 1 19 
Finger Lakes, N.Y. DA: 4: B:1O; Bris: Bb 6:10: 107 


e 

e 

e 
e¢@ 
ee 


__Total 26s 1P 3s 29: 54: 61s 61 310 3 96 3 39: 5B os S22 


oe 


AG e 
Plewing 


For the year of the study, only ll percent of the vineyard acreage 
was not plowed, and 4 percent was only partly plewed. (table 39.) The 
least plowing was reported by the Girard growers; an average of 3l percent 
of their acreage was not plowed. The Finger Lakes growers did the most 
plowing; 31 percent of their acrease was plowed once and 63 percent twice 
during the scason. In the Hudson Valley 58 percent of the acreage was plowed 
twice. There were as many growers interyicted in Michigan who ploved their 
vineyards twice as there vere who plowed but once during the scason. | 


Table 39. - Importance cf plowing as a vineyard tillage operation, 
by areas, 1928 season 


VINEYARD ACREAGE PLCWE 


uD 
OT GT TIS: A OIC” SA OAD LATE ALN IET: G ETT TNE NITE 


>: Percenteze of vincyard : : : 
7s e&creage plowed : Partly : : 
Aren : : : 3 : plowed : Not : Total 
> time 3; times ; tines: : : 
: Percent: vereent : Percent: Percent: Percent: Percent 
Finger lakes, N.Y. 0: «030.7 + «663.2 : - +: Se? : Oc4 : 100.0 
Hudson Valley, N.Y. : 3908 ; 08.0 + - : ~ : Zee +: 100.3 
North Est, Pa. : 70.6 + 2509 3: Lee 3 0,0 ; 4e9 +: 100,0 
Michigan : 4h ele 3 A3el  : 1.2 > Bed 3 9069 : 100.0 
Chautsuqua Cos, N.Y. * DZed * 2509 3 1.8 : 4.7 : 17.5 :;: 100,0 
Niagrrna Co., N.Y. > OBekt : ~ . ~ © £3.28 : 23.8 : 100.0 
Arkansas (1929) : 50.1: 10,0 : -= $= 18.5 : 2%.4 : 100.0 
Girard, Poe : Doen 10.9 _ : ~ : 407 3: 31,2 +; 100.0 
All areas =: 49,8: 33.6 : 0.9 : 463 : Lies : 100.0 
- Nuabor : Number : Number : Number : Number : Number 
Finger Lakes, N.Y. : oO 3 73 : ~ : 8 : 1 : 112 
Hua@son Valley, N.Y. : di: Qo | : - : “ : Ls 3D 
North East, Pre : 0D 3: 16 : 1 : - : 4, : 76 
Michigan : 42 3: 48 : 1 os: 5 53 3 92 
Cheutnuqua Co., N.Y. : 66 3: 2 : 2 3 6 +: 18 $3: 113 
Ningern Co., N.Y. : 14 3; - $ - : & : a ‘ 20 
Arkansas (1929) 3 40 : ? : - 3 8 : 25 $$: £78 
Girard, Pa. zi la: o : - : a: Oo 3 22 
Total > 270 +: 186 : 4 : $1 3: 57 3 548 


1/ Usually 2 furrows per row. 
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For all vineycrds studied about 5 acres were gang plowed to 1 acre 
plowed with a single-bottom plow. The single plow was_eenerally used by 
thé Growors in Hudsen Valley and in Arkansas. In the Hudson Velley over 90 
percent and in Arkansas over 70 percent cf the plowed Aerenge was plowed 
with a single plow. (table 40.) In the Finger Lakes area 38 percent of 
the acreage ploved was done with a single plow. Inteorplanted fruit in the 
Hudson Valley, cheap labor in Arkansas, and the hillsides in the Finger Lekes 
area probably explain why so ituch of tho plowing in these areas was done with 
the single plow. 


Table 40. = Power used in plowing vineyards with gang plow and with 
Single plow, by areas, 1928 


VINEYARD D ACREAGE PLOWED | 
Percentase plot nlowed with - 4 
ang plow. 8 __ Single plow : : 
s 1 ‘ B. : l and 2: Total 
Tractor: Horses : horse : horses : horses 
Percent; Percent: Percent: Percent: Percent: Percent 


es 


ee 7e¢ ee 


® 
Cd é 
4 
e 


North East, Pa. 2 57.6: 42.4: ~ 3 - - - 100.0 
Girard, Pa.) : D764 3 5520 3 9.6 : - - : 100.0 
Chautauqua Coe, N.Y: 20.0: 79.7: O.38 : - * ; 100.0 
Michigan 4 208 ; 964.0 : 0.8 3: 0.4 : - : 100.0 
Finger Lakes, N.Y. : 23.8 : 38.3: 12.9 : 1.9 : 23.1 : 100.0 
Ningera Co., NM. Ye 3: 37.5: 24.4: ~ +: 10.2 : 28,1 : 100,0 
Arkansas (1929) > 26.9: 2.5 : 37.6 3: 666 26.6 190.0 
Hudson Valley, N.Y.: 5el : 2200 3: 88,6 - : 4.5 1.00.0 

ALL areas : 2566 : 07.9 : 9.0 3: 1.0 6.0 100. 0 


VINEYARDS REPRESENTED 


: Number : Number : Number ; Number : Number ; Number 

North Eqst, Pa. t1/ 3830 6A - 3: - ts : «72 
Girard, Paes. : 5 3 ¢ 3 3 3 - > : 15 
Chautauqua Co.,NeY.:2/ 16 : 72 : 1.3 - frie > 89. 
Michigan $ o 43 B82 1 ; Lot : 87 
Finger Lakes, Neve: 15: BB +: B2 3 2 : &2 : 103 
Nisegcra Co., N.Y. : 4 : 3 ‘ “ : 3 : 4, : 14 
Arkansas (1929) 4 2 3 1 +: 21s: 7 ¢ 16 ; =A? 
Hudson Velley,N.Y. : of. Ls: 2 3 ww 3 $ 34 

Total Sg. ° ne Sa, © SO A A © SO : 461 


Includes 4 vinuyards whore a small -art of the neroarso rs plowed with horses, 
af Includes 2 Vineyards where & small part of the ACPA Le was plowed With horsese 


In Michigan, Pennsylvania, and Chauteuqua County, New York, practically 
all of the plowing was done with gang plows. A special 3-gang vineyard plow 
Was usually used. Highty-two growers interview? in Michiean did their gang 
plowing with horses and only 3 with tractors. (table 40.) More tractor-~ 
drawn plows were used in Chauteugus County, N.Y., than in Michigan. In Penne 
sylvania the acreage plowed by trrctor-drawm nlows exceeded that plowed by 
horse-drawn plows. Michigan vineyards in general wore more easily tilled 
than Pennsylvania vineyards and hired labor cost less in Michigan than in 
Pennsylvanias 
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A vineyard was usually gang plowed by going twice to the row. In 
addition to the six furrows mide by the enng a single plow was often used 
to slow a furrow next to the vines. This was the practice on 89 percent of 
the acreaze geng plowed in the Finger Lakes areaand over half of the acreage 
ganz plowed in Michigan. (table 41.) In Chautauqua County, N. Y., and the 
two Pennsylvania areas, the single plow was not commonly used to supplement 
the work of the gens plow. 


Tible 41. - Acreare gang ~lowed only, and acreage gang and single 
ploved, for areas where 200 or more acres were gang plowed, 1928 


> Gang : Gang and : ong : Gang and 
Area : plowed : single > plowed : Single 
: > plowed 2/ : only ; plowed 
: Acres : Acres : Percent ; Percent 
Girard, Pa. : 270 : ) : 100.0 : 0.0 
North East, Pa. : youd : 203 : 91.6 ; 6.4 
Chautauqua Coe, N.Y. : 2149 : 496 : B1.5 : 18.7 
Michigan : 1,595 : 1,743 : 47.8 : D208 
Finger Lakes, N.Y. 160 1,332: 10.7 : 89.3 
: 3 : : : 


1/ Usually, 3-bottom gang plow, twice to the row. | 
2/ In addition to the usual 6 furrows ploved with a 3-bottom gang, twice to 
the row, singlo furrows were plowed next to the vines, | 


Tt usunlly took from 3 to 4 times us long to plow an acre witha 
Single plow going 6 to 10 times to the row as it did with a gang plow going 
twiee to the row. Plowing with a l-horse single y¢low cost $10.36 an acre 
for lebor and power in the Hudson Valley, and $7.68 in the Finger Lekes area. 
(table 48.) Plowing with a 2-horse single plow in the Finger Inkes area 
cost 85.15 per acre, 


Tho Arkansas grovefs plowed an acre with a l-mule single plow in 
%.7L hours less time than jid the Finsor Lakes growers with a l-horse single 
plow. Beenuse of this lower time requirement together with the lower cost 
of labor and horse work in the Arkansas area, plowing in Arkansas coat only 
about Gio third as mech as in the Finger Lekes area. In the Finger Likes 
area, Wineyerds on the stoeper hillsides probebly were plowed with 1 Rorse.e | 
The cost per hour of labor used in plowing with a single plow in Arkaases vms 
only 586 percent of the cost in the Pinger Lakes crea, put the cost for hers 
work in arkansas wos 76 percent of the cost to the Pinger Lakos grovers. 
It tas chenper to plow in Arkansas at 1929 rates with n single plow draw vy 
lo male than with 1. single plow drawn with & mules. | oe 


Going twice to the row with a gang plow in the Finger Lakes crea, the 
averege cost was $2.25 per acre when drawn by 2 horses, and $2.34 por acro © 
when drain by tractor. Gang plowing in North East, Pc. cost $1.66 per acre 
with 2 horses and ®1.28 per acre with ao trector. In Girard, Pee an acre 
was gong plowed in less than an hour when tractors vere used. Geng plowing 
cost less in Michigan than in the other areas. The Chauteuque growers on 
the avernge took 59 percent more time to gang plow an acre than the Michigan 
vrowers. Many of the Chautauqua vineyards were on silty clay loam soil more 
difficult to work than the sandy soils in Michigan, 
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Table 42, - Average amount and cost of labor and pover per ecre to 
plow vineyards once over With geng plow and with single plow 
cperated by 1 men und drawn by indicated power, by areas, 1928 


| sEquivalent: : : | stost ver 
Kind of plow, :to acrenge: Times sAmount per nacre; Cost per heur:aere for 
power, and > covered : per : Man -: - Man ¢: seman laber 


erea | oe OUCE POW: Tabor : Power s babar 3: Pcwer:and power 


Acres unborn Hours : Hours : Cents: Cents: Dellars 
Gang plow, 2 horses ; : : : : : : 
Méehigan : 2978 3: 2 + 12.48 : 2,76 : 44.0 : 19.7 : Lek 
North Hast, Pa. : 278s Bs 1685: 3670 : 48.5 : 29.7 : 12.66 
Chautauqua Co., N.Y.: 9155 +; .2£ : 2.35 4.70 : 49.2 : 16.3 : 1.94 
Fingor Lakes, N.Y. : ge86 : 2 2,62 5.24 : 41.4 : 22.28 +: 2-25 
Gang plow, tractor . : : : | = os : 
North East, Pa. : 1299 ;: & : 1.17: 10617 : 51.8 : 58.0: lee 
Girard, Pa. : 170: a % erl : eOl : 64.3 : 94,8 : 1.49 
Finger Lakes, N.Y. : ool: 2 + Be + 2,04 : 50.7 : 64.2 2 2,24 
Single plow ° : : : : . : 
Arkansas (1929) : : : : : : : 
L mule : 315 9.4 +: 6.84 : 6.84 : 24.4 : 14.4 : 2265 
1 and 2 mules E45 709 : 5Sed8 +: 9.49 : 27.4 :17.5 : Sele 
Finger Lakes, N.Y. : : 8 : : : 3 
lL horse ‘ 414 + 6.6 : 10,55 : 10.55 : 48.3 : 24.5.: 7.68 
lL and 2 horses : 398 : 6.4 : 8.44 : 11.37 : 43.6 3: 19.7 3; 5.90 
2 horses : 451 : 6.3 : 6,18 : 18.36 : 46.7 : 18.3; 5,18 
Hudsen Valley, N.Y. : : : : : : : 
1 horse : 472 +: 8el : 14.11 : 14.11 : 50.6 : 22.8 : 10.4 
Single plow : : : ‘ . . . 
Arkansas (1989) ° : : : : oe : 
1 mule : 598 ::. & : 146: 146 3: 26.9 : 16,0 : 063 
North East, Pa. : 0G : : 
L horse ; 231 : 8 ¢£ 1,82 : 32,81 : 39,8 : 21.2: Ill 
Chautauqua Coe, N.Ye: : : : ‘ : : 
1 horse : 4279 ¢: 2 +: 8.58 : 2.52 : 49.7 : 20.9 : 1.78 
2 horses : 290: 2 : 8.19 : 4,358 : 52.4 : 20.3 +: 2,02 
Finger Lakes, N.Y. : : : 8 : : : 
L horse : AI9 2 +: 3814 3.14 : 43.3 : 18.6 : 1.94 
2 horses : 202 + 2 +: £8.48 : 4.36 : 39,0 : 23.8 : 2.15 
Michigan | : : : : to 
1 horse : 122 : 8 : 1,54 : 1,54 : 45.0 : 19-7 : 027 
2 horses : 557 : 2&2 : 1.25 : 2.59 : 45.5 : 17.9 : 1,01 
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The cost of plowing was nearly deublea on those farms where the | 
Single plow was used in addition to the gang. Most of the. Chautauqua County 
and Pennsylvania growers did not use the single plow, To avoid using it, 
some growers did not use the single plow. To void using it, scme growers 
added an extra plow to tne gang. Grovers wac gang plowed with tractors aid 
less Single plowing then did those who gone plowed with horses. 


cf the vineyards studied in Arkenses, 31 vere not plowed and 4.7 were 
plawed, in 1929, Tho tillege costs averaged $2.64 more 3er nere on the 
plowed vineyards. (table 43.) Usually tillege operations, that take the piace 
of plowing, cost less than plowing and there was no evidence in the records 
taken that the vineyards hat were ploved the most yielded better than the 
otherse. . | | | 

Table 45, ~ Relation of the amount of plowing to grape yields and 

costs, by areas, 1926 


_ | : > GME upe > Guowing ost p2r acres Total 
Area and number :Vine- ;Times viene: g OAS + growing 
oof times plowed syards :plewec:per > Tillase growin ; cost — 
: : nacre =: cost tif: _per_ton V/ 
sNumber:Number:. Tons ; Dollars ; Dollars : Dollars © 

Arkansas (1929) : : : 2 : : 

Not plowed > 31 oo: 0.0 : 1.46 :. 7.06 : 50,18 : 89,21 

Plowed > 47 + 1.2: 1.39: 9,70 : 52.23 1: 44,59 
Michigan 4 : : : : ° 

Plowed once or loss op) 6 48 2 048 5. 1684 3. 9,89 3 740 o1.54 

Plowed twice or more ; 44 : 2.0 :1,.86: 10.65 : 49,73 1: 52.56 
Girard, Pa. : : : : : | : 

Not plowed : 7 +: 040 : 2.64 : 13.05 2 Se,00 : 36.038 

Plowed © 15 3: 1.2: 2627 : 12.50 : Vienne $$ 87,428 
North East, Pa. . : | : . : | : 

Plowed once or less : 59 : 0.9 :. 2.07 : 85.41 : 62.88 : 37,828 

Plowed twice or more : 17 3: Gel : 2.05: 16,02 : 55,69 50 ed0 
Chautauqua Coe, NeYe : ‘ . ¢. .. : : . 

Not plowed > 24 : 0,0 :1.73 : 15.16 : 58.71 : 42.70 

Plowed > 89 : 1.3: 1.61 : 19.83 : 54.39 : 45,75 
Finger Lakes, N.Y. : : : : : : 

Plowed once or less :: 39 : 0.8: 1.71 : 18644 1: 49.27 3 39460 

Plowed twice © 73 3: 2209 : 1.45 : 19,19 =: S1.e56 : 49,48 
Niagara Coe, N.Y. : : : : 4 : 7 

Not plowed > 6 +: OF£0 : 1.91 : 14.69 : 46,39 : 31,98 

Plowed once > 14 : 21,0: 2,04 : 21e79 : O%eSS 37 «LO 
Hudson Valley, N.Y. : : : : : : 

Plowed once or less : 128 : 0.9: 2610 : 32695 : 99.75 + 65,18 

Plowed twice > 283 : 20: 2.70: 38.48 +; 92,95 + 48.67 
Average of averages: : : : ; : : 

Vineyards plowed less: 28 : 0.4 : 1.95; 15.83 : 62.15 ; 49,39 

Vineyards ploved more: 409 : 1.6: 1.92: 18—e44 : 690,35 : 41404 


"Growing Nosts" include all costs up to picking. 
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Diskine, Harrowing, and Cultivating 


The disk and harrow were used more By the Pennsylvenia vineyardists 
than by those inother States. From 3 to 4 times os many hours were spent in 
the Pennsylvenia.vineyards in disking and harrowing as were used in plowing. 
The time snent in disking and harrowing also exceeded the time spent in plow~ 
ing the vineyards studied in Chautauqua Coe, N. Y., Michigan, and Arkansas. 
Growers in the Finger Lakes and Hudson Valley areas made the .least use of 
the disk and harrow. In the Finger Lakes vineyards, 3 hours were spent in 
plowing to each hour spent in disking and harrowing. 


In terms of acreage covered once, the disk was used more than twice 

as much as the harrow in the Girnrd and "arkanses vineyards, and nearly twice 
as much in’ the Chauteuqua vineyards. (table 44.) In Michigan, however, the 
harrow was used nearly. twice as much as the disk. According to Tr. Partridge, 
cultivation should be shallow in grape vineyards and for this type of culti- 
vation the harrow is a-better tool thin the disk on light soils and the disk 
is more effective on loams. Possibily this diffcrence in the adaptation of 
the two tools has some. influence in determining the greater use of the harrow 
in Michigan vineyardse . 


Table 44. - Use made of the disk, harrow, cultivator, and roller in 
tilling vineyards, by ardas, 1928 


Percentaze of total work measured in 
| terms of acreage covered once > Acreage 
Area Do to 3 :Roller; : -: covered 
: Disk : Harrow : Bulti- :planker,: Total : once 
:vator =: etc. | 
Percent: Percent: Percent: Porconts Acres 


. en 


- Percent 
. : 


Girard, Pa. . 


e ' e e 
° e e 
e 
. 


0.4 +: 100.0: 2,560 


ae ee oe 


e 
° 


6766 : + 31.8 : 1.2 


‘Arkansas (1929) 66.6 | 2567 5.9 1.8 100.0 4,255 
Niagara Co., N.Y. 2 5a ot. 40.3 2.4 26 100.0 664 
North East, Pa. D309 7 41.8 490 0,0 : 100.0 9,298 
Chautauque Cos, NeYer 50.5 2765 : 20.0: 2.0 100.0 : 11,243 


Michigan 3605 +: 6202 : 1.65 : 0.0 : 100.0: 7,361 


® 
es 
ee 
ee 
® 
eo 


Finger Lakes, N.Y. : 2806 : 67.6: 3.66 : O28 : 100.0; 4,418 


ee 
ee 
a9 
ee 
° 
@ 


Hudson Valley, NeY. : OeO0 : 3708 3) 20928: 0.0 : 100,90: 2,156 


ee 
s¢ 
ee 


e 
_ % 
o 
6 


All areas 1 46.8 ; 4167: 19.7 : 0.8 : 100.0: 41,955 __ 
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For the vineyarés studied, the disk is used primarily as a tractor- 
drawn tool and the harrow primerily as a horse-drawn tool. For all vine- 
yards, 77.4 percent of the acreage harrowed was harrowed with horses, and 
70.6 percent of the acreage disked was disked with tractors. (teble 45,) 

Both a disk and harrow were sometimes hitched in combination behind a tractor, 


Table 45. - Power used to disk, harrow,.and cultivate, as measured 


by percentage of total vineyard acreage covered once, by areas, 1928 
_ DISK _ 
: DO ; More oo: : Equivalent 
1° 1: 8 > than oo: to acreage 
Area : horse : horses: 2 rector: Total covered 

: : ; horses ; once 

: Percent: Percent: Percents Eorecnt, Percent: Acres 
Hudson: Valley, N.Y. : - : ~ : ~~ = 3: 100.0 : 100.0 : 64 
‘Niagara Co., N.Y. : ~ '3 45 3 -~ : 95.5: 100.0: . 361 
Girard, Pae : - +: 16.4 5: - : 83.6: 100.0: 1,732 
Chautauqua Co«w, N.Y: lel : 17.0 : = $3 81.9 : 100.0: 5,675 
North @ast, Pa. > O22 : 14,0 ; ~ +: 85.8; 100.0; 7,005 
Finger lakes, N.Y. : -~ 3 2667 3 - ¢: 7365; 100.0: 1,265 
Arkansas (1929) ~ ;: 36.4 : 10.0; 53.6: 100.0: 2,833 
Michigan : —~ 3: 6502 : 1.9 3 Boe) 3 100.0 : 2,676 

All areas 1 Oo4 3 27.5 : 167 ¢ 7066 : 100.0 : 21,609 
ELARROW 
. | | : : : : 8 : 
Hudson Valley, N.Y. : 33.4 : 55.2 ; =~ 3 11.4 : 100.0: 803 
Niagara Coe, N.Y. ¢:: - ¢° 13.8 ; —~ 3; 86.2: 100.0: 267 
Girard, Pa. >: Gel : 76.2. : - 3: 20.7 100.0 : 814 
Chautauqua Coe, N-Y.: 5e9 : 83.9 : - 3 12.2 100.0 3,090 
North East, Poe > 0.9 : 5309 : 7 3 45:46 100.0 : 3,886 
Finger Lakes, N.Y. : 11.9 : 64.9 : ~ 3 25,42 100.0 : 28,9084 
Arkansas (1989) > 265 3 76.5 : 7e7 3 13.7 100.0 : : 1,095 
Michigan | 2 7 ts 88605 4 1065 10020 4,576 
All areas : Sel : 70.7 : 1.6 : 22,6; 100.077 > 17,015 _ 
CULTIVATE . 

Hudson Valley, N.Y. ; 100.0 ;: - : -~ 3 - +: 100.0% 1,289 
Chautauqua Coe, N.Y.: 668 3 93.2 3. - 3 - - 100.0: 2,252 


a 
* @ 


In Michigan 


and Arkansas the common, practice was to make one trip to 


the row when, harrowing or disking with a tractor. but two trips with horses. 
Considerable saving in tine results if the, harrow or disk can be so adjusted © 
that owe triv with the tractor. does as satisfactory work as two trips with 


horses, (table 46, ) The j 


practice of going once to the row with the tractor- 


drawn disk or harrow was not so generally followed by the North East, Pa., 


growers as by the Michigan and Arkansas ¢ 
Chautauqua producers than by the North East, Pa., growers. 


ences in this practice. 


srowers, and was practiced less hy the 


Differences in 
soil texture and ense with Which the soil is tilled, may explain the differ- 


51. 


Table <6 * Percentage of acreage covered 1/ by making one, two, and more 
trips to the row with tractor. and horse-dratm disks and harrows by 
| areas, 1928 


DISK 
2 Tractor-drawn : Horse-drawn 
a : Times to row : Times to row 
Area . : ; More : : ¢ More 3 
| > Ll oo: 2 sthan 2:Total ; 1s: 2 sthan 2: Total 
: Por- : Perm : Per- : Por-= : Pore-:.Pers : Pore : Pere 


: cent : cent : cent cent ; cent : cent : cent : cent 


Cy) 


oe @€6 «0 e¢@ eo ee 
ee 


eo 66 
oe 


Michigan >: 85.4 : 14.6 ~ > 100.0: lle 78.1 : 10.3 : 100.0 
Girard, Pow : 80.9 : 18.2 : 0.9 : 100.0: 52.5 : 47,9 : - ; 100,0 
Arkansas (1929) © 67.5 : S207 2 : 


North East, Pa. 2269 : 77el 2 = 3: 100.0: 
Finger Lakes, N.Y. :°23.4 : 73.9 : 267 +: 100.0: 4: 2 57.4 : - 3: 100.0 
Chautauqua Cow, N.Y. : 96% : 9006: = : 100.0% -— +: 99.4 : 066 +: 100.0 
Hudson Valley, N.Y. : .= :100.0: = ¢ 100.0: —- + - 3 - : ~ 


1,6 
2.5 

100.0: 3.0 : 74el : 2269 : 100.0 
7.3: 9267 : = +: 100.0 
2.6: 


Niagara Co., N.Y. > @ 3100.0: - +: 100.0; = 3100.0 ; = +: 100.0 
ALL areas | : 31.65 1 68.3 3 02 3 100.0: 10.5 : 81.0 : 8.9 + 100.0 
ARROW 
: : : : : : : : 
Michigan > 81.6 : 18.4 : - +3 100.0: 15.2 : 84.5 : @,5 : 100,0 
Girard, Pa. © 30e8 3: G4ee2: ~- : 100.0: 86.3 : 15.7 : ©> = 3: 100,0 
Arkansas (19294 s  o= 3100.0; =- ;: 100.0: 9.6 : 77.6 : 15.1 : 100.0 
North East, Pa. : 34.8 : 65.2 : m $ 100.0: 15.0 : 65,0 : © = : 100.0 
Finger Lakes, N.Y. : O67 : 99.3: = : 100.0; 30.5 ; 65,0 : 4.5 :; 100.0 
Chautauqua Co., N.Y. : 17.2 : 82,8: - +: 100,0: 11.0 ; 88.9 : O.el +: 100,50 
Hudson Valley, N.Y. : 4902 3; 50.8 } - + 100.0: ~ 3; 98.5 : 1.7 +: 100,0 
Niagara Co., N.Y. : 33,8 ; 66.2 : - : 100.0: ~ :100.0: - : 100.0 
: : : ; : : / 8 | : 
All areas $ 318 : 68.2 ; ~ $$ 100.9: 19.0 : 79.1 : 1.9 : 100.0 


1/ In terms of acreage covered once. 


The average time required to disk an acre twice to the row with a 
tractor-drawn disk was 1.25 hours in Chauteuqua Co., N.Y., 1.09 hours in 
North East, Paes, ando.98 of cn hour in Arkansas, The cost varicad from $1.49 
per cere in Chauteuque County to $1.11 por acre in Arkansas. (table 47.) It 
required 0.63 of an hour more in Arkansas to 0,92 of an hour more in North 
East, Paes, and 1.035 hours more in Chautauqua Coe, N.Y,, todisk an acrewith 
horse-drawn than with tractor-drawn disks, In Chnauteugua County and North 
Rast, Pa., the cost of disking an acre twice to the row was more with horse- 
drawn than with tractor-drawn disks, but in Arkansas the cost was less with 
horse-drawn than with tractor-drawn disks, 


In the Hudson Valley vincoyards, almost 3 hours were spent cultivating 
to 1 hour disking and harrowing, These grovergs used lehorse cultivators and 
more often went 4 times to the rov than 2 timos to the row, An average of 6.5 
hours were required to cultivate an acre 4 times to the row at a cost for labor 
and power of $5.01 per acre. The cost at 2 times to the row averaged $2.29 


- Cost per acre to till vinevards once over, vith disk, harrov and 
cultivator, vith indicated porsr, by eresas, 19c8 


Table 47. 


DISK DRAVN BY TRACTOR 
sEquivelent: ; Time : —- "+ Cost per ; 
: to acres * Times:per acre: Cost per hour : acre for 
covered 3: : man labor 


Area : per sper crew: Man : 
: once row 3 slabor : Power : and porer 
: Acres  :Nunber:: Hours + Cents : Cents ;: Dollars 
Arkansas (1929) ; 1023 +: 1 st ..45 : 22.9 ¢ 119.8: «60 
Michigan > 581 : 1: ..88 : 43,8: 64.6; 263 
North East, Pa. > 1374 > to: ,61 : 52.5: 72.9: 976 
Girard, Pa. : 1171 > lo: ,56 : 59.3: 87.9: $82 
Chautauqua Co., N.Y. : 372 : 1 3 98 + 46.0: 72.5 : 1.16 
: : - : : : 
Arkansas (1929) ; | «497 2 2 3 98 : 28,9 : 84,3; 1.11 
North Eest, Pa. : 4532 s 2 : 1.09 : 52.1: 56.2: 1.18 
Finger Lakes, N,Y. ; 682. 3 2 3: 1.04 : 47.6: 66.1: 1.18 
Niagara Co., N.Y. : 345 : 2 3: 1,08 : 64.8: 72,1: 1.48 
Chautauqua Co., N.Y. : 4051 0: 2 + 1.25 3: Slt: 68.2 3 1.49 
_ DISK BRE PY & 2 HORSES 
Arkansas (192S) 5 TOT ©: 1.61 : 28.8: 17.3: 1.02 
Michigan 2 13593 ; 2 +: 1.39 : 44.2 : 21.6: 1.21 
North East, Pa. : 882 : 2 : 2,01 : 42.4: 19.4: 1;63 
Chautauqua Co., Nav. : 777 : 2 3 2.28 : 45.0 : 20.0 : 1.94 
Ww ARROW DRAWN Py 2 HORSES 
Michigan > 380 3 1 QO.00 + 2G.3 : 16,4 - 74 
Girard, Pa. 3 585? ; 1: 1.06 : 38.5: 27.4: 099 
North East, Pa. ° OL? : 1: 1.03 : 38.2 : 26.6: 094. 
Fineer Lakes, N.Y. 5O6 > 1: 1.37 : 41.0: 18,0: 1.05 
Chautauqua Co., N.Y. 282 3: 1 3; 1.30 : 53.1: 17.3: 1.14 
| : | : as 2 : : 
Arkansas (1929) ; = 68 > 2 : 1.54 3; 23.7: 15.5: 84 
Michigan $ 3430 : R 3: 1.42 : 48.6: 19.7 : 1.18 
North East, Pa. * 1770 : 2 1,72 : 45.2: 21.1; 1,50 
Finger Lakes, N.Y. 3 lé75 : 2 3: 1.96 : 42.1: 18.4 ; 1.55 
Cheutaugqua Co., N.Y. 3: 2007 : 2 : 8.128 : 46.5: 16.3 3 1.74 
HARROW DRAWN BY TRACTOR 
Finger Lakes, N.Y. > 668  _-:  2@ : 0.89 3; 41.7: 50.8: 592 
North East, Pa. 3 124s 2 St 5B 55.5 1,01 
| BULTIVATOR DRATN BY & HORSES 
North Rast, Pa. > = OOS ; 8 1.67 48.6: 20.3: 1.49 
Chautauqua Co., N.Y. 2: 20%8 : 2 3: 2.24 : 81.4 : 20.2 : e095 
CUIMIVATOR DRAVN RY 1 HORSE | | 
Chautauqua Co., N.Y. : 154 : 2 : 28.62 61.2 : 22.6: 2.20 
Hudson Valley, ae : 466 ’ 2 +: 3.87 : $8.4 : 20.8: 2.29 
Hudson Valley, * 652 > 4 6.31 +: 57.1: 82.3: 5.01. 


per acre, which was twice as 


In the Chnutcuqua vineyards - 
ing as disking and harrewins, 


twice to the row, 


On the oa 


OVEPa w= 49) 9 


much as it. 


cost Pennsylventi 
acre cf vineyard twice to the row With tractor-draimn disks, 


She 


erouwers to disk an 


‘ne third as much time wes srent cultivat~ 
Tvo~horse cultivatcrs vere goner:lly used, 


it required 2.2 hours te 


with 2-horse cultivators twiec to the rew cto 


$2.05 per acre, 
the row With horse-dre: 


the Hudsen Valley vincyards Where currants are inter; lantoed, 


In teble 48, 
disked, harroved, 


com aris 


which vas about the 
wn disks. 


Sore 
Although it 


as 


eost fer labor and power 


culthivete an acre 


of 


the cost fer disking tyvlec to 
to control weeds by 


is cher >er 
disking and harrewing than by cultivating, the sviider tcols 


ons are mide snong 7 grours 
‘end cultivated a "“erentor" and a "less" number of times, 


ennnot be used in 


of vineyerds thet were 


In every ense vinoyards that received ths penter rrount of he wrowing, disking, 


and cultivating, 


The cost per ten for those vineyards whers the 


done ® 


When it ern be dene, it is mere 


produced the hisher yiclds, 
er pes for those vineyards disked and harre 


Th 


C 


erowine’ 


ecst 


cer ten of. 


wed the greater number of times 
averaged $1.05 less than the ecst for the vineyards thet received less tillege. 
qgicunt of rlcewing Tas 
done was $0.65 higher than the cost for theso vineyords where Loss plowing was 


ceoncaier 


disk and herrow then With the wlow or horse hee, 


Table 48, 


- Comnrison of the 


number of tir 


7 


| att all 


ASA 


ded 


groanter 
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te control weeds with the 


were disked, 


harrowed, cr cultivated during the Sor sca with erape yields end 
| | costs, hy arors, 192 


3Times thet ; ; Growing cos St 
:vineyards : ; per nere of 
: were : 2 erapes — 
Area ;: disked, ;Vine- (excluding 
sharrowed ,or;: yards ;: picking and 
cultivated : ; merketing) _ 
: : Tid Lage: thor 
; Numbcr sNumber;Doll rs:Deller 
Arkansas (1929) - 3or less: 37 : 7672 ¢ 51,70 
> 4ormore: 41.3; 9.89 : 51,15 
Michi-son : o. : | ° 
Fox, Bellefontaine > JS or less: 85 : 10,36 ;: 58.58 
soils >; 4ormore; 14 : 19.22 ; 55,45 
; : ; : | 
Coloma, Plainficld 3; 2 or less: 23 :; 9.50 ; 45,05 
scils : Sormore; 20 : 9,85 ; 44.99 
: : : 3 
North East, Pa. : Sor less: 22 +: 14.56 3 68,95 
Light-textured soils ; 6 or more: 21 .$: 15,59 ;: 74,18 
: : : : 
Heavy-textured soils ;: 4or less: ll : 18,60 : 45.24 
3 ,S or mere: 20 : 19.29 : 54,59 
sute ’ Pal N. e e ° ° 
Chautuugue Co+, NeYe : 5 or Joss! 79 ? 16,49 * 55.71 
. * “6 or mre? 34 * 23,44 * 57,56 
Finger Lrkes, N.Y, : : po 
Pulteney, Bluff Pointy ‘Lor less; 42 5 29.22 3 55-08 
Naples 2s «2 Gr mores 32 3 19,06 ; 54,17 
® ® * e 
Averc.go of avernges : Less > 36 =: 12,98 3: 53,47 
; More ; 26 .$ 15,32 : 56.01 


oe 60 eas ee aa . ef 


rs 


9s se 
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yiclds 


ee 60 €0° 0©8 +8 8 ee @6@ +j|«8 020 @0@ pe 0428 88 88 a4 me ce we ee Jane 


Ape 


per 


acre 


Tons 
Lee? 
1.55 


;Growing cost 
sper ton of 
serennes (ox- 


;cluding 

spicking and 

smiarketing) 

©: Deliars 

- 46,¥"9 

s 09,58 

© 2@9,27 

: 30,12 

: 36.13 

$ 32S e090 

s 39,08 

: 56 9c 

° 35.78 

s 44.72 

- 45,70 

46,55 

» 53.42 
£9,035 


e@¢ oes 


38,98 
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Herse Hoeing 


Grape horse hoes were cammonly used in all areas except ir. the Hudson 
Valley. The hoe, or hlade, stirs the soil close to the vines and under the 


wire, the blade heing guided around the trunk of the vine, hy manipulating the 
left handle. 


The Girard and Finger Lakes growers usually horse hoed their vineyards 
once during the season. (table 49.) In North East, Pa., and Chautauqua County, 
N.Y.,; it Was almost as common to horse hoe the vineyards twice during the 
season as once. In 1929, eight of the Arkansas growers interviewed, horse 
heed their vineyards 3 times and 2 vineyards were horse hoed 4 times. (tarle SC. 
In Chautauqua County, on 72 percent of the acreage horse hocd, the hoe was 
drawn hy 2 horses. In @gll other areas the horse hoe was: usually drawn ry one 
horse. (table 51.) As yet this tool has not been adapted to tractor usee 


Table 49. —- Proportion of vineyard acreage horse hoed during season, 
by areas, 1328 


: Average :; Percentarce of acreage : 
‘Sone nemarEEneETRREpSEE NRE enet¢etenetSENTENNITRyteenenNtT ne pias: Sy eben atljelyamtpstamene. FS 


number of: _, : ; Horse. 
times 2 NOS ; Horse :;.Horse : heed : Tetal 
Area — : acreage, : horse : hoed :; heed : more: acreage 
;was horse : hoed : once : twice + than ¢ 
> hoed. : : : “twice 3 


; Number : Percent: Percent: percont: pereent: Acres 


e 
ee 


48 6 


Arkansas (1929) . 1.” . 5.7 19.5 : 25.9 : 1,068 
North Hast, Pa. 3 1.4 : bee : 538 : 44.0 : - 5 6,026 
Chautauqua Co., N.Y. : 1.3 : 9.5 +: 46.3 +: 44.2 : ~ © 2,409 
Michigan 1.4 : 3.2 : 58.2 : 38.6 : - 3 2,491 
Niagara Cw., N.Y. lel : Bel : 74.7 : 17.2 : - : 194 
Girard, Pa. 1.0 : 1.6 9262 3: 6.2 3 - : 405 
Finger Lakes, N.Y. mers) > 13.7 65.2 : lel :  - 3: 1,739 
Hudson Valley, N.Y. : 98,8 : - 3 - 3 360 

All areas > 1.35. 9.6 5768 O09 3 246 : 10,686 


if Less than 0,1 


Table 50. — Number of vineyards that were horse heed the indicated 
number of times during season, yy areas, 1928 


: _ Vineyards horse hoed indicated number : 
: of times | : Total 
Area or a ars : 8 >: 4 .: Vineyarés 
: Number ; Number ; Number ; Numrer.; Number : Number 
Arkansas (1929) : 7 3 7450 OU 18 : 8 3; 2 : 78 
North Hast, Pa.  : A 3 “43 | : oO aaa oo : 79 
Chautauqua. Coe, N.Y. : 14 (sy ) . 490: oOo :: 1 ftoo- > 114 
Michigan Job «2 os 683: a Soo $2 
Niagara Co., N.Y. 2 : 15°; 3S oy = > = 3:6 20 
Girard, Pa, cg 3 : ‘18°: ‘Los le to: : LE 
Finger Lakes, N.Y. 16 ; 9D "3 lL: ~ : ~ : L1l2 
Hudsen Valley, N.Y. : 34 ©; 13 ~= 3 ; : 30 
All areas . ;: B80 ~ $3 817 : 1490 : 9g e 2 s 545 


OO 


Table 5l1. — For vineyards horse hoed, the percentage of acreage horse 
hoed by indicated crew, by areas, 198 


HEED e snr ~aaraane enna: 


‘at 


‘ lo man ~ : man - ' 1 or 2 men 
| Area / 1 horse - 2 horses ' with tractor 

: Percent : Percent : Percent. 
Hudson Valley, N. Y. : 100.0 7 ~ 
Finger Lakes, N.Y. ! 79 od ‘ 7 . 0.7 
Arkansas (1929) $9.1 0.9 : - 
Girard, Pe. 98.0 : 260 _ 
Michigan — 87.1 129 ; ~ 
Niagara Coe, N. Ye 85.7 ; 14.3 _ 
North East, Pa. ; 64.1 33 oe 247 
Chauteuque Co., N. Y. EEE </> 0 ES OE - oO 

| ALL areas 7060 38.8 :; 1.3 


The average time required to horse hoe an acre twice to the row, 
for the first horse hoeing of the secson, veried from about 1.7 hours per 
acre in Michigan to 3.7 hours in the Finger Lakes area. (table 52.) It 
usually tekes longer to horse hoe than to gang plow an acre. 


Taole 52. ~ Avernge amount of time required to horse hee an acre 
of vineyard twice to the row, by areas, 1928 


Amount of time to horse hoc one acre 


Area Initiel horse Subsequent horse 


eneennhonans 
ame 


hoeing : hoein 
Hours | : Hours 
Michigan 1.66 1.6 
Arzeanses (1929) : 1.88 1.62 
Girard, Pa. © 2eL7 1/ 
Niagara Co., N. Y. 2.82 1/ 
North East, Pa. 2.72 : ee 
Chauteuquea Co., N. Y.! 3.27 2.2 
Finger Lokes, N.Y. : 3.69 1/ 


1/ Date not available. 


When working the soil away from the row, greater care is required 
to guide the hoe so as not to injure or tear out vines than when working 
the soil toward the row. The soil is usually worked away from the vines in 
the first horse hoeing of the season, and toward the vines in the second 
horse hoeinge On on average, the initial horse hocing of the season took 
about one fifth more timo than the other horse hoeings. 


The average cost of horse hoeing with one-horse hoes ameunted to 
¢0.67 per acre in Arkansas and $1.03 per acre in Michigan. In all other 
areas the cost was considerably higher, averaging well ebove $2.00 per acre, 
except in the Girard, Pa., urea where the average cost was$1.63 per acre, 
(table 53,) 


Table 53, = Cost per acre of horse heeing vineyards twice to the 
row, With indicated crows, by areas, 1928 


: ; Cost per 
: Cest > a ~ , 
Arca : OS® por hour acre for 
: Man — : Horse : Labor and 
: lakor : work __: horse work 
Cents : Cents $ Dollars 
Arkansas (1929) : R445 : «142 : 0.67. 
Michigan : 44.6 : ole’ : 1,03 
Girard, Pa. : 49,7 : 2669 : 1.63 
North Eest, Pa. ; 45,3 : £840 : 2el4 
Niagara Co., N.Y. : 56.9 : 15.8 : £eo8 
Finger Lakes, N.Y. : 405 6 : 19.9 : Be 5B 
Chautauqua Ce., N.Y. : 49.2 : 22.8 : £040 
__i MAN 2 HORSES 
Michigan : 40 .4 ‘ 18.4 : 1.07 
North East, Pa&e : 47 4 : Coek : 202k 
Chautauqua Co., N.Y. : 5069 : 18.1 3 het 6 


+ 


Hand Hoeing 


in the Hudsern Valley an average of abeut 1C hours per acre of vine- 
yard were spent in hand hoeing, which was about 3 times thet reported in any 
other area. (table 54.) In all areas, there were 112 vineyards, or aheut 
Ll in 5, for which no hand heeing was reported. (table 55.) Five hours ar 
less per acre of hand hoeing were reported on 72 percent of the vineyards 
that were hand heed. 


The average expense per acre for hand hocing for 711 vineyards studic¢ 
in an area, including vineyards not hand hoed, waried from $4.03 in the. 
Hudson Valley to $0,460 in Arkansas. (table 54.) A majority of the hours of 
rand hoeing in each aren was done ny hired lahor,. | 


Tillage costs increased as the amount cf hand hocing inerensed, This 
was true for all put one of the 18 comparisens in table 56. An aversge of 
the averages for Arkansas, Pennsylvinia, Chautaucun Ce., N.Y., and Michigan 
showed an increase in tillage cost of £3 percent for vineyards hand hoed 3 
or more heurs per acre compared with those hand hoed less then 3 hours per 
acre. A comparison of horse hocing for these same 4 areas showed an ine 
crease in tillage cost of only 5 percent for vineyords horse heed more than 
onee during the seasen compared with these herse hoed once or 1éSSe 


Ov 6 


An evernge of the nverages for Arkansas, Pennsylvania, Chautauqua Co., 
N.eYe, and Michigen showed thet the rowing cost por ton of grepes was 35.70 
more for those vineyards herse hoed snd hand hoed the greatest number of times 
compared with those vineyards horse hoed «nd hand hoed the least number of 
times. Hand heeing is especially expensive, and, clong with other tillage 
operetions, may he done mere cheaply if the werk is done early in the season. 


Table 54, - “Average. cost of hend heeing per.nere for. all vineyards 
studied, and proportion of hend hocing donc by indicated persons, 
. by QPCAS , 1928 1/ 


| : : ee of total heurs 
Hand hoeing per acre of hand hoeing done by -. 
Area : Cost Cost: : Nher un-: Hired 


08 er heur: 
: TmIPs >: Cents : 


er acre: sMperator: paid labor; labor 


SaLinbor Dor Pereent: Percent : Percent 


judson Valley, N.Y. : 10.8 : 39.5 : 4.038 : 17.7 :. .€.9 : £475.4 
Niagera Co., N.Y. : 3.7 : 41.2 : 1.52 : 88.9 : 13.8 : 57.3 
Finger Lakes, N.Y. :: 3.0 : 42.8 : 1,57 : 384.4 : 10.2 : 05.4 
Chautauqua Co., N.Y. : 3.C : 41.3 : 1.24 : 24.6 : 11.8 : 63.6 
Michigan ; 3.2 :; 38.2 : 1.828 : 36.8 : 19.8 : 58. 
North East, Pn. > eM +: 39.6 : 21.019 : 17.2 : 13.1 : 6927 
Girard, Pa. > Bet : 39.9 : 696 : 15.1 3 3.2 : 81.7 
Arkansas (1929) : 2.6 : 22.9 +: 260 : 2167 : 21.4 =: 56.9 

All arcas =: 3.3: Be 1.68 : 26.56 : 11.4 : 62.3 
L, Averagesare for totcl cereage tudied, whe ther hand hoed cr not. 


Table 55. - Number of vineyerds on which the indiented number cf 


hours per acre of hand hoeing were spent 
during season, by areas, 1828 


: ~~ Vineyord = hand hoecd : 
: > O,1 to: 2.8 Del to: 7.6 to; More :;: Total 
Ares 2 Oe) +: 2650 3: 52% 2 7,5 - 10.0 :than 10: vine- 
: hours : hours ;: hours : hours ; hours : hours : yards 
; Number: Number: Numbor: Number: Number: Numher: Number 
Hudson Valley, K.Y. : Lo: 1: 4 : 2 +: 5S : @ : 85 
Ningara Coe, N.Y. : B 3 lL * @&  ; a 3 1 : ar 20 
Finger Lakes, N.Y. : E5 3 27 3: 38 : 9: 7 : € ; 112 
Michigan : Oo: 37 3 87 : 7 3 o : oO 3 92 
North East, Pa. : Ag 2 : «#38 : D3 L : 1: 70 
Chautauqua Cce, N.Y. : 08 i ere ; 1A: 6 2 - 2 3 Wlé4 
Arkansas (1929) > 23 : 13 : 283. ; 7 2 6 3 6 : 8 
Gimard, Pae | a a a © SO see -1- 
All aroas =: 112 3 120 =: 191 =: 50: 32s 4B: 548 


Table 56. = Relation of horse hoeing and hand hoeing to grape yields 
and costs, by areas, 1928 


VINEYARDS | | 
:Vineyards horse hoed oné¢e or:Vineyards horse Hoed more 


‘less durinese season — : than once during season 


Area 


: | Quantity of hand hoeing per acre 
> Less than : ©) hours > Less than : 5 hours 
3 hours. ¢ or more 3 hours or more 
: Number ; ° Number” ; Number Number 
Arkansas (1929) : 2B +: 85 2: 7 14 
Pennsylvania : | BY : 27 . 14 : 17 
Chautauqua Coe, N.Y. : #4382 es) Co LO : 28 
Michigan a 2 Bg ‘ 26. : 21 :¢ 16 
Niagara Co., N.Y. 2s 00 2 LM et a 3 ol 
Finger Lakes, N.Y. : 54 : 57: ‘ 1 0 
Hudson. Valley, N.Y. : a, : ora : O Q 
Total. 4 189. : - 208 : 75 : 76 
oo TILLAGE COST PER ACRE | 
| . : Dollars :  -Dollars - ' Pollars : Dollars 
Arkansas (1929) : 8.23: llsl2°: : 6.56 3 12.25 
Pennsylvania | : (12.94: : 17414 °°: 16.28 : 16.55 
Chautauqua Coe, NeY. 3 15677 3 19,34: 17.09 ‘3 22025 
Michigan 9,96" 3 10.94 * 3 10.49 : 9287 
Average of averages: 11,72: 14,64 © 12.60 _ : 15.18 
Niagara-Co., N.Y. 15.24 17.53 22.04 3 33647 
Finger Lakes, N.Y. : 16.73 : ZL edd : 17435 - 
Hudson Valley, NeYe 3 20077 0699 - 
CRCWING COST PER TON OF GRAPES 1/ _ 
: Dollars Dollars Dollars : Dollars 
Arkansas (1929) > 88.31" 3. 41.15 46.38 : 4.6.54 
Pennsylvania | ot BB.26 41.93 -: 57,48 ; 44.68 
Chautauqua Co., N.Y. 43,09 .. 46 244. : 44.17 : Ole? 
Michigan — ‘3 © "31222 : 34.66 : he Me PP) $ 28 240 
Average of averages: °'°36.97 : ~ 41604 ‘3 > 40,31 ‘ 42.67 
Niagara Co., N.Y. | ~ 41465 30D 32618 : 53.00 
Finger Lakes, N.Y. 4.1.06 Oe 26 62420 - 
Hudsan Valley N.Y. 43 6&0 OL S76 ~ - 
YieID OF GRAPES PER ACRE | 
| Tons Tons : Tons Tons 
Arkansas (1929) 1.49 (1.46 : 1.34 : 1.37 
Pennsylvania 22d 2204 : 2edd : 1,82 
Chautauqua Coe, N.Y. 1.62 1.62 1.66 1.59 
Michivgen ; 1.86 : 21.67 : 1.83 : 2elZ 
Average of averages: 1,80 : 1.70. 3 1.79 3 1.78 
Niagara Co., N.Y. - “1.252 2456 5. «2622 | > ° 1,42 
Finger Lakes, N.Y. 1.63 1e42 : 1.72 ~ 
Hudson Valley, N.Y. Zell : 2048 : - - 


1/ Does nat include cost of picking and marketing. 


Size of Farm cnd Tillage Costs 


The farms studied in Chautauqua Co., N.Y., and Erie County, Pa., 
were grouped by size, according to the acreage in crops, (table 57.) Crop 
acreage. Included thet in fruit, cultivated crops, grain, hay, and other 
crops, grown on owned and rented land. Acreages used for pasture, woods, 
roads, and farmstead were not included. 


able 57. = Relation of size of farm to tillage costs per acre of 
vineyard, Chautsuqua Coe, N. Ye, ond Erie County, Pa.,. 


vineyard the next 


1928 
Size ef farm : : ; Difference ; 
(Crop acreage) __: : : in tillage : 
: 3 Acrenge : Tillage ; cost from : Vineyards 
Range : Avers ge : in > cost per : one ccreage ; 
: vineyard : acre of : group to : 

Acres : Acres ; Acres > Dollers : Dollars :-c Number 
Less than 25 : 15 10 +: 82.82 : ~ 51 
25 to 49 : 36 : 18 : 18.13 ¢ 4,69 3; 81 
DO to 74 : 62 ; 29 > 16,50 : 1.63 : 46 
7o and more : Lil : 45 > 14,354 : £el6 : 53 


ceandiicamenmies neh pan ae seaan ae tina sanan dd 


I 


Fifty one of the vineynrds studied in Chautuaqua Co., N.Y., and Erie 
COs, Paes, were on forms of less than 2 crop ecres, averaging 15 acres, of 
Which 1O acres were in grapes. The average cost of tilling vineyards on these 
small farms was high, averaging $22.82 por acré. This cost was 59 percent 
greater than the average cost to till an nere of vineyard on farms of 75 or 
more crop acrese | . 


The group of farmers working 36 crop acres, on the average, tilled 
their vineyards for $4 69 less per acre then did the group working an aver- 
age of 15 crop acres, a differcnee in tillage costs of one fifth. For the 
group averaging 62 crop acres, the tillage cost per acre of vineyerd was only 
$1.63 less than the cost for the group With 56 crop acres. But tillage costs 
on the farms with an acreage of 62 erop acres were $2.16 more per acre of 
grapes than the cost on ‘the farms with lll crop ACTOS 


I sach of the areas studicd tillage costs per acre of vineyard 
averaged less on the larger farms than on the smaller fams. (table 58.) 
Savings in tillage costs on farms of 50 or more crop acres compared with. 
farms of less then 50 crop acres varied in the different areas from an aver- 
age of 1S percent in North East, Pa., to 41 percent in the Hudson Valloy. 


Growers on the larger forms used only about 70 pereent as much labor 
to till an acre of vineyrrd as did grovers on the smaller farms. ‘Tractors 
were more generally used on the larger farms. On the smaller farms, much of 
the tillego work was done with one horse. On the smaller farms in the Finger 
Lakes area, work with one horse emounted to 57 percent of the total labor 
used in tilling vineyards compared with only 35 percent on the larger farms. 


606 
Table 58. =~ Relation of size of fnrm to tillage costs per acre 
of vineyard, by areas, 1928 


eee 


‘Tillage cost rer acre : Difference ; Vineyards 

:of vineyard for farms :in tillage ; on farms With. 

Area | swith crop aareage of -:costs between:crop acreage of ~ 

- Less then : 50 acres : large and  :Less than:50 acres 

; 50 ecres ; and more : amall farms ;:50 acres :and more 

: Dollars s Dollars : Dollars : Number : Number. 
Arkansas (1929) > 10.21 : 7,97 : 224 : 36 > 42 
Michigan >: 11.33 © 9,07 . “1.76 : ore) : 39 
Girard, Pas > 15.76 ; 11.01 : 4.79 : 19 : 8 
North East, Pe. $17 624 ; 14.62 : £0628 s 44 : on 
Chautauqua Co., N.Y. : 21.60 : 16,05 : 55D : 73 > 41 
Finger Hakes, N.Y. : 21,59 : 16.77 4,82 : 68 2 45 
Niagara Co., N.Y. > £6,909 — >; 17.49 : 9.90 : oD : 15 
Hudson Valley, N.Y. : 40.354 > 25066 : 16.68 : 30 : O 

All areas (average : : : : : 

of avere ges) : 20,635 : 14.64 : 3099 > 41 : 28 


Less time is svent turning around if the rows are long. Labor, horses, 
and treetors were more fully employed on the larger farms and therefore the 
costs ver hour of use were less. (table 59,) Cost rates per hour of work were 
less on the larger farms than on the smaller farms by 20 percent for tractor 
work, 9 percent for horse work, and 4 percent for man labor. The lower cost 
rates and the saving in time in tilling an acre on the larger farms resulted 
in lower tillage costs on the larzer farms by $5.99 per acre, or 29 percent. 
Costs other than for tillage averaged less on the larger farms than on the 
smaller farms in 7 of the 8 arens. The avernge difforence for the & areas was 
$4.41 per acre, or 7 percent. 


On the average, grape yields in 5 of the 8 areas were somewhat higher 
on the larger farms than on the smaller farms, even though costs were lower 
on the larger farms. (table 60.) For all areas, grapes were. grown on the 
larger farms for $6.54, or 14 percent, less per ton than on the smaller farms. 


Operators of small farms who did not own or hire a tractor usually 
kept 2 horses; but of those owning a tractor, about as many kept 1 horse as 
kept 2 horses. On the larger farms where tractors were owned the number of 
horses per farm averaged 2.5, There was over twice as much horse and tractor 
work on the larger farms as on the smaller farms, and, on the average, a 
horse was used during the year, He percent more hours on the larger than on 
the smaller farma and a tractor was used 12] percent more hours on the larger 
farms. The combined yearly cost ner crop acre of horse and tractor work 
and of man labor, including the value cf the operator's time, wes 24 percent 
larger on the smaller horse-operated farms than on the larger horse-operated 


farms, and 35 percent larger on the smeller farms having tractors than on the 
larger farms with tractors. 


On the smaller farms, the cost of using a tractor, including depre- 
ciation and interest, averaged only $140 for the year 1928, which was less 
than the average cost of keeping one horse for a year. On the larger farms, 
because of the additional work, the year's cost of operating a tractor was 


$282, but the average cost per hour was 9 percent less on the larger farms 
than on the smaller farms. 


Glee 


Taole 99, ~ Average quantity per cere and cost per hour of mean lsbor, horse 
work, and treetor Work, used in tilting vineyerds con small farms and 
On largo forms, by aresns, 19288 


MAN LABOR 
uantity of tillage work Cost per hour for Labor amd 
aere of vineyard on pewer used in tilling vine- 
forms of - ards on farms of = 

then 50: 59 < Cron aeres:; Less then 50; 50 crop acres 


: 
(i 


RIO 


) 
H 


APCD 


ee «e¢ 7° oe e0@ 
a : 
o } 


crop neros 5 and morc oo: crop acres + and more 
: iours Hours Cents 3 Cents 
Arkansas (1929) 18.8 14.3 : 26.7 25.0 
Michigan : 1549 11.7 : 2 @ 4 : 420% 
Girard, Poe : 149 R77 426-98 : OL ed 


fg D : eo 4Bee 
O : 


North East, Pos : 14 : 
Chautauque: Coe, N.Y. : 2067 1760. D525 : 4509 
Finzer Lakes, Ne”. : 20.8 20 6 : “£7 97 : 4148 
Niagara Co., N.Y. : 17.5 16.2 : o1.5 : D007 
Hudson Volley, N.Y. : eres 27 09 : OOe1L 2 38 9% 
Average of avereges 3 2205 16% 3 4002 : 450 
HORSE WORK 
Arkansas (1929) : 21.6 : 14.29 : 16.1 : 15.2 
Michigan : 15.8 : 14,9 : bled ; 19,7 
Girerd, Poe ° 17.9 : fee ¢ 2669 : Doe 
North hast, Ptie ° 17.8 b4 9.5 ° Co eV ° O46 ed 
Chautcuqua Coe, N.Y. : 26 09 : 19. 8 : alel : 15,8 
Finger Lakos, N.Y. : 2861 : (22,0 : 21.7 ‘ 18.3 
Niagars Cos, N.Y. : 11.9 : lied : e6e1l- : 17.0 
Hudson Valley, N.Y. 3. 4.0 25 : eeeO 200 : 2900 
ivorige of aversges 2 B80 de? Be6 2060 


———_. TRACTOR WORK 


Arkansas (1929) : 0,7 : 1.3 : 102.4 . 99,2 
Michigan | : ores) : ed : 125.7 : 74.69 
Gir: ard, Pie ° Pas) 4 bet : 3269 - 89.3 
North Ha ist, Pie : Sel ; Del ° 7OeO ° 0206 
Chautauqua Cos, WY. : Bo : BS 4% : 69,0 : —B7.9 
Fingcr Lakes, N.Y. : Og : 2 ets 2 9509 : D6 o4 
Niagara Coe, N.Y, : 46 : Jee : 830d . 71.4 
Hudson Valley, N.Y. 3. Lee 3 Be : 69.9 : 02 08 
Average of averiges ; 1. a 269 7 82,0 70.6 
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Table 60. - Grape yields and costs for small and large farms, 


by areas, 1928 
: 3 Growing cost per :GrowWing cost per ton 


: Yield of grapos :acre of erepes (ex-:of grapes (excluding 
: per acre on ‘cluding tillage :picking and market- 
Area : ferms with = :cost)on farms with-:ing) on farms withe 
Less than: 50 crop :Less than: 50 crop :Less than: 50 crop 
: 50 crop :acres and: 50 crop :acres and: 50 crop :acres and 


: acres ; more ; acres ; more ; acres ; more | 
_ : : Tons ; Tons ; Dollars ; Dollars : Dollers : Dollars 
Arkansas (1929) 3 1.18 : 1.52 ¢ 49.41 : 52.40 : 50.53 : 39.72 
Michigan , : 1,83 > 1.87 ; 49.69 : 47,93 : 33.% : 30,75 
Girard, Pa.” 2604 : 2.42 : 75053 : 73.26 : 44.75 +: 34,82 
North East, Pa. 2026 > 1.95 ; 67.05 : 63.96 : 37.30 ;: 40.59 © 
Chautauqua Co.,N.Y.: 1.78 ; 1.50 > 60,509 : 52.77 ; 46.17 : 495.88 
Finger Lakes, N.Y. : 1446 > 1.88 : 54.95 :; 49.77 : 52.42 : 42.11 
Niagern Coe, N.Y. : 2208 : 1.97 > 57.62 : 49.64 ;: 40.66 : 354.06 
Hudson Valley, N.Y. : 240 5 2600 > 98.58 ; 88.15 ; 57.80 ; 435,00 

All areas (average: : 2 : : 
of avernges) > 1,88 : 1.93 > 64.15 : 59.74 : 45.37 : 38,83 


On the srxller forms not using tractors, 57 hours of horse work were 
used per acre of vineyard; but on smaller farms using tractors, 30 hours 
of horse work and 6 hours of trector work were used per acre. Accorijing to 
this relationshir Lhour of tractor work in the vineyard replaced more than 4 
hours of horse work. On the avernge, it was. slightly more cconomical to 
work forms of less than 50 creep acres without tractors. On the smaller farms 
with tractors the cost for 211 nower and labor averaged $31.47 more per crop 
acre than on farms without tractors, 


Of the 79 growers who worked 50 or more acres of crop land only 14 
did not own a tractor. On the averege, these 14 growers in 1928 did not work 
their ferms as sconomically as did those the owned trectors,. The cost per 
erop acre for all power and lebor was $2.97 less on the larger farms where 
treetors were used than on the larger farms where tractors were not used. 


Quantity of Tillage Labor, Grape Yields, and Costs 


#Tho small farms, or those of less than 50 crop acres, wore divided © 
into 3 equal groups, according to the labor spent per acre in tillega work. 
Tillage for one group averaged 25.8 hours per cere, and for the other group, 
Tillage costs averngod $20.29 per acre for the 25.8-hour group and $13.21 for. 
the 14,l-hour group. A similer comprrison is shown in table 62 for the 
Llorgor farms. 3 . | 


There was no tendency for vineysrd yields to be higher in those groups 
where the most Labor was used in tilling vineyards. Since the yields were 
about the same, probably weeds wera about as well controlled in the group using 
less labor as in the group using more labor. | 


It is probably not so much a question of hours worked as effectivehess 
of work. The smaller the weed pvlant the less it costs to kill it. Timeliness 
in tillage operations is important as well as using to the maximum degrce, 
those tillage tools that are most effective and economical in killing weeds. 
Those tools seem to be the harrow and disk. 
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Use of Tractors ‘and Horses, Chautauqua-Erie Farms 


A majority of the growers interviewed in Chautauqua Co., N.Y., and 
Erie €o., Pas, who worked less than 50 crop acres did not use tractors, Four 
fitths of the _Srowers worwing 50 erop acres or more used tractors. (table 61.) 


“Table. sles = Power costs on small and ‘large: farms, with and wi thout 
tractors, Chautauqua-Erie vineyards, 1928 


, . J . . ao . . 
 Parms of less than:Farms of 50 crop 


| : } 7 | 50. crop acres acres or more 
Item | 2: NO os: | > No 3. 
| | | - : tractor: Tractor ‘stractor: Tractor 
Crop acreage per farm: — 7 3 os So 
Vineyard . —— | acres 3 15 ; ee 38 : 36 
Other crops | | . " do —:. 1S: #153 27 3 50 
Total | _ | do ot 88: 82: 65 : 86 
Grape yields per acre. : tons 4 2.0: 1.9 : 17: 1.8 
Horse work: a _ ; Loewe . re a, . 8 . $ eo . 
Horses per farm number : 1.9: 164: 50: Bed 
' Horse work per farm per: year: a a re _ rr 
Vineyard | | hours =: 855. : = S04 3: 1,753 ; 987 
Other work do) ot B06 842 888s 1,156 
Total | ‘do : 1,961 : 846 +: 2,641 : 2,143 
Work pér horse per year Hours |: 16 _ 604 : 880 ; 857 
Cost per homse per year  dollars’+:: 155: > — 149 ; 158 : 174 
Cost per hour of horse work ~- -cents: 3 :°61.6 : 24.7 : 18.0: 2063 
Tractor ‘work: , . o ; , ee a, Lo. oes 7 7 . | : : 
Tractors per farm number oo: . = : 1.00 : - + 1,05 
Tractor work par fa arm por | year: | | re : of 
Vineyard | — : hours : - 3 107 : - : 196 
Other work | | — do tom 102 : ~ 266 
“Total | oo | do 4 ‘m= 2 | £09 2 -~ : 462 
Cost per hour of tractor work cents --:- = -: + 66.9: - +: - 61.0 
Power and labor costs per farm: ee So 2 fo 
Horse work | oo : dollars’: 291 3: | 204 : 475 : 438 
Tractor work | oe | “do gs eg 140 - 3 282 
Labor | a, — “do 21,3954 : 1,583 ; 2,610: 5,106 
Tota 1 i . — “do 3 1,645 : 1,927 : 5,085: 3,826 
“© Gost por crop acre a Crees Son > BB67H 3 60.22 2 47,46 : 44,49 
Operator's earnings 7 _ | dollars : 220 : 35 3 800 ; ~426 


1/7 Does not include farms on thich tractors were hired, 


Table 62. Comparison of the quantity of labor used in tilling 
vineyards, cost of growing ernpes, and yields, for small farms 
and for lerge forms, by areas, 1928 1/ 


VINEYARDS 


~: Small farms “Tless 1 than : Large farms (50 Crop 


Area : 5Q crop acres) acres and more) 
:More tillage:Less tillege:More tillrge: Less tillage 
$ Number : Number 3 Number; Number 
Michigan | : 26 : 27 : 19 20 
Arkansas (1929) :. 18 : 18 : 21 : 21 
Pennsylvania : 29 : 30 : 19 : 19 
Chautauqua Coe, N.Y. : OO : 36 : 21 : aL 
Finger, Lakes, N.Y. : . 38 : S24 3 83 s BR | 
Total | : 141 2 3: 4145 : 103 : 103 
KBOR PER ACRE USED IN TILLING VINEYARDS 7 
| Houra : Hours Hours; Hours 
Michigan | : 18.4 : 10.5 14.8 : 9.7 
Arkansas (1929) 25 0 : 13.6 24 04 : 929 
Pennsylvania : 2004 : 1262 : 17 68 : 10.0 
Chautauqua Coe, N.Y. 28 4 : 15.0 : Clet : 12.6 
Finger Lakes, N.Y. 3607 1962 : 20eL ; 16.6 
Average of avernges ; 25—8_ 14.1 20.6 : . 411.7 | 
. TILLAGE COST PER ACRE 
: Dollars °* Dollars : Dollars Dollars 
Michigan ° 13267 b 9,08 ° 11.96 ° 8,08 
Arkansas (1929) s 13.83; 7,14 : 11.80 ; 6.11 
Pennsylvania : 19.19 : 14.17 3 16.63 : 11.79 
Chautauqua Co., N.Y. : 28.31 16.66 : 18.31 : 13.27 
Finger Lakes, N.Y. : 26495 18.51 19.18 14.64 
Average of averages : 20.39 : 13.21: 15058 10.78 
. _ GROWING COST PER TON OF CRAPES 2 
: Dollars : Dollrrs Dollars Dollars 
Michigan : 37 620 30.76 32057 29,59 
Arkansas (1929) 53.50 4.7.36 37916 41.10 
Pennsylvrnia 38048 3: 37 220 +0 e228 : 54659 
Chautauqua Cos, N.Y. 04,08 £0.54 45272 : 46,01 
Finger Lakes, N.Y. » 54.87 : 50.60 : 42,09 : 42,18 
Averago of avernges : 47.63 : 41420 ; £0 206 38 69 
YIELD OF GR&PES PER 2.CRE | 
| | : Tons : Tons : Tons :3 Tons 
Michigan > 1e71 ° 192 > 1.90 ° 1.285 
Arkansas (1929) : leeds 1.13 : 1.71 : 1.43. 
Pennsylvenia : 2eDO : el? : 1.83 a 
Chautauqua Co., N.Y. 1.76 : 1.81 : 1.57 1.42 
Finger Lokes, N.Y. 1.51 : 1.43 1.65 1.52 
Average of aferares ; 1.72 : 1.69 1.73 ; 1,69 


1/ Vineyards were sorted into equal CNIS TENT: to the hours of labor used 
per nacre in tillage operations on small ferms and on large Pars e 
2/ Docs not include cost of picking «nd marketing. 


SPRAYING AND DUSTING 
Practices and Results 


Black rot is the most destructive fungous disense of the grape. 6/ 
It spreads rapidly in rainy hot wenther. The climate in Arkansas in especially 
favorable for the spread of black rot, and damage from this diseese was 
unusually severe in Arkansas in 1929. Excessive rains during May and June 
interfered with spraying. All but one of the vineysrds studied in Arkansas 
were sprayed in 1929, and black rot ruined the crop on this 10-ccre vineyard. 
A grower caring for 60 acres of vineyard sprayed 40 acres just before the 
bloom but did not spray the other 20 until 2 weeks later. No grapes were 
harvested from these 20 acres becnuse of bleck rot. Crops from several vine- 
yards were so badly damaged by biack rot, thet after the diseased berries were 
shaken off, less than half the crop remained end could be sold for juice 
purposes only. | | 


The University of Arkansas; in 1927, recommended thet 4 sprays be made. 
for black rot. The first sprey vas to be’ applicd just before the bloom; the 
second spray, immediately after the bloom; the third spray, two weeks after 
the second; and the foutth sc-ray, 2 weeks after the third. 7/ 


One fifth of the vineyard ccreage studicd in Arkansas was sprayed 
either 4 or 5 times in 1929, (table 63.) Two sprays during the season were 
more commonly applicd than either 4 or 5. Forty-five percent of the acreage 
was sprayed 3 times and 28 percent was sprayod trrice. Because of dry weather 
during the last half of July and August the inst spray was not so necossary 
as it would have beon if rainy weather had prevailed. 


On the averege, the Arkansas vineynrds that received «a relatively lnrge 
number of spreys produced moré grapcs than did those recciving fewer sprays, 
and tho return per hour of labor avernzed more for the vineyards that were 
spraved 3 or more times then for the vineyerds sprayed 2 times or less. (tc.b1l6 64.) 
The Arkansas vineyards receiving a laree number of sprays were not cared for 
more intensively than the other vineyerds as indicated by “other growing costs" 
per acre. Timeliness, as well as the propor number, is absolutely essential 
to the control by spraying of black rot and othor diseases and insects, How- 
ever, the data collected did not permit a comparison of the effects of timeli- 
ness in spraying on yiclds and returns, | 
Arout one half of the vinoysrd acreare studied in Michigcn was sprayed 
and about one third was dusted. A Larger proportion of the vineyard acreage 
was dusted in Michigan than in the other areas; 20 of the Michigan growers 
interviewed depended entirely upon dust and 3 Michigan grasors applicd both dust 
and spray. However, Dutton 8/ found by expotiments at Paw Paw, Michigan, that 
dusting for black rot control was less effective than spraying. 


6/ Quaintanee, A. Le and Shoar, C. Le Insect and Fungous Enemies of the Grape. 
U. Se Department of Agriculture, Farmars' Bulletin No. 1220, 1921. Revised 19266 


?/ University of Arkansas, Extension Circular 143, 1927. 


8/ Dutton, W. C. Grape dusting experiments, 1923. Annual report of the 
Michigan State Horticultural Society, pe 154. 


Table 63. - Proportion of vineyxrd acreage sprnyed and dusted, 
by arcas, 1L9E 


* Percentage of vineyard : | 
acreage sprayed the > Percentage of vineyard 
; indicated number of times ‘ acreage 
Area : : . SU : : :Neither: 


: : : 3 : :Dusted :sprayed: 
1: 2: 3 : 4 : 5+ :Dust-: and : nor :Total 
: 3 : ed :sprayed:dusted ; 
; Per-=; Per-} Per-:; Per-: Per-: Per-: Per- Per- ;Pper- 
cent: cent: cent:. cent: cent: cent: cent cent :cent 


Niagara Co., N.Y. : 11.0: ; : ‘ : : 89.0 ; 100.0 
Chautauqua Coe, Weve: 28.4: 0.2: Ol: : —_ B62 rs : VOel | 100.0 
Pingor Lakes, N.Y. : 2644: BoA: 045: : : 5.0; |g 5947; 10040 
Hudson Valley, N.Y. ; 46,0: Bel: 02: (13.9: 5 268 100.0 
North East,Pa. 42.9: 10.0: 307% 18.5: 24.9 : 100.0 — 
Michi gan dE .5: 1965: 1761: 363; 5265: Be? 1 1566 | 100.0 
Girard, Pao. D 1e.42 61e6: 440! Ll: ; 1OeL: 10.8: 100.0 
Arkansas (1929) 5.0: 27 9: 4D 6 2: L?. e: Ses } 1.9 100.0 
All areas 22,41 15,4: 905: 2,5: O63: 13,5. 0.8: 3766, 100.0 


About one third of the Michigan vineyards studied were sprayed or 
dusted twice, and one third, three times, during the season. Vineyards sprayed 
3 or more times produced more than did vineyards sprayed less than 3 times, but 
on the average, the vineyards sprayea the greatest number of times were also 
cared for more intensively in cthor ways. In 1928, the average return per hour 
of labor spent on these more intensively cared-for vineyards was about the 
same as the return for labor spent on the less intensively cared=for vineyards. 


Only £6.9 percent of the vineyard acrcenuge studied in Chautauqua County 
Was Sprayed or dusted in 1928. The sprayed vineyards yielded about the same 
as the vineyards that were not sprayed. Probxbly the vineyards in the Chau- 
tauqua-Erie belt are protected from back rot by Lake Erie. The lake tends to. 
moderate the summer temperature and to keep the air constantly moving; this 
dries tho foliage quickly after a rain. A majority of the North East growers 
interviewed applied one spray in 1928. 


The extent of diseases and insects, as well as the effectiveness of 
spraying, varies from year to year depending sanewhat upon weather conditions. 
Sprays may be considored as efficient weapons with which to reduce or eliminate 
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damage from diseases ard inseets. Sor gromers consider an unspreyed vine- 
yard 2s unn2cessary 4 risk as an uninsured building. Aveilable information 
for Cheuteuqua-Erie vineyerds for 5 veers indiestes that whether the sprayed 
vineynrds yielded better then those not sprnycd depended upon tne season. In 
1927 and again in 192€, there was not much differ?:nee in vield betreen sprayed 
and unspreyed vineyards but in 1925 the spreyed (or dustsd) vineyards yielded 
about one fifth more than neighboring vineyards not sprryod (or dusted). 
(teble 65.) For the 5-year period, 1924-1928, the nverago yields vere 9 
pereent higher on the sprvyed or dusted vineyyrds than on the vineyards that 
vere not snreyed or dusted, 


Teble 65. - Compzrison of relative viclds in vineyrrds not spreyed or 
dusted vith yields in vineyards spreyed or dusted, 
Chautnugue-Erie nrea, 1924-1928 


Foreentare ot nverare +: Increase 


: Vineyards tL yield, for vineyrrds - : in yield 
yeer :; Notsprayed : Sprayed >; Not svoriyed : Srruved tin vineyards 
; or dusted : or dusted : .or dusted : or dusted : — sprryed 
: Number > Number : Poreosnt : rereent ; Fereent 
1924 3; 4l : 47 : G2 : 106 - # 14 
1925 55 : 54 : 90 : 110 =: + 20 
1oBe 3: 73 : 71 : 95 : 104 : # 9 
1927 ¢ GS : 71 ; LOL : 98 : - 3 
1928 104 : 103 : 98 : 102 : 4 
Average $ oe 3 - : 95 : 104: # 9 


In the Finger Lekes crea a majority of the intervieved rrorers did not 
spray or dust their vineyards in 1e28. Dr. Reddick ¢/ vriting in 1918 points 
out that nbout 1908,4nd « sven ecarlisr, the granc grover cf Kesuka Lake aren 
vas very proficient in the »vrenarstion of Bordeaux mixture and in the operatior 
of © spreving machine, but that since about 1910 black rot had practicenlly 
disnpnenred from these vineverds. Dorny milder is common in the Finger Lakes 
ATX» 


The spraved vineycrds studied sbout Pulteney and Naples yielded better 
in 1928 than -the unsproyed vineyards. The fe: vineyards that rere sprayed in 
the other Finger Rakes areas did not yield so vell, on the average, as the 
vineyards that rere not sprseyed. 


Diffcorences in climate largely explain why a majority of the vineyard 
acreage in Arkuinsas ras sprvyed 3 or more times during the senson whereas in 
the Finger Lekes siren a ma jority of the vineyard acreage v~ns neither sprayed 
nor dusted. Climatic conditions arse more fevorable for grape diseases in the 
Hudson Valley than in the Chauteuqun-Erie belt or in the Pinger Lakes arens 
About three fourths of the vineyard acreage studied in the Hudson Valley was 
spreyeqd or dusted in lGPee,. 


Reddick,Donald, Grape Spraying for Leke Keouka, 
Nevs, June 1918, 


Yates County Farm Bureau 


70. 
Kinds of Spray Material Used 


Black rot, milder, and other fungous diseases are controlled vith _ 
Bordeaux mixture. Bordeaux vas generallv prepared on the farm rhere used. 
An average of S& 3 pounds of lime and an average of 8.2 pounds of copper 
sulphate vere added to 100 gallons of vater. On the average, the cost of the 
lime and copper sulphate used to make 100 gallons of spray ras 72 caénts. 
(table 66,) | - | 


Table 66. - Quantity and vost of spray material used per 100 gallons 
| of spray, "ll areas, 1928 1/ 


: , : Cash cost of 
Quantity : Price > materials per | 
Kind > used in 100 : per unit > 100 gallons 
| : allons : a r | S 
Pounds : Cents : Dollars 
Bordeaux (home made) a: : 7 : 
Time | a + G8 | 1.0 : 099 
Copper sulphnte ‘ 8.2 so 7.67 3 063 
| Total .: 17.5 a - -_ 372 
Bordeaux (ready mixed) ; 16.0 3 12.8 : 3 2.05 
Arsenate of lead : Jee - 4 17.1: : 55 
Copper acetate 23 Bel 3 646168 : 287 
3 (Pints) ; : - 

Nicotine sulphate $ 0.75 7 4 147.0 © : 1.10 


i/ Arkansas, 1929, 


For the last spray of the season some of the Arkansas grovers used 
acetate of copver instead of Rordeaux. (table 67.) On ripening fruit, 
Bordeaux leaves a covering of spray rhich is objectionable. 


Tible 67. - Proportion of each kind of spray material used, by > 
/ areas, 1928 


: Percentage of : Pereentage of total gnillons to 
; tot2l gallons 3 which were ndded 
Area co : | : Nicotine : Arsenate ; Soap and other 
: Bordeaux: Other : sulphnte : of lead : spreaders 
>: rereent ; Pereent : Porcent : Fercent + Percent 
Chautsauque Co., N.Y. : 100.0 * ~ - 10.4 * 96.9 : 15.1 
Niagara Co., N.Y. : 100.0 : ~ : —- 3 ~ ; - 
gineer Lakes, N.Y. : 100.0 : - : Oe 3 2208 : ~ 
Hudson Valley, N.Y. : 98.6:1/1.4 : 39.1 : 20.7 : - 
North East, Pa. + 95.6 :2/ 4.4 i 35.7 : 96.2 3: 45.9 
Girard, Pa. 92.1 :3/ 7.9 i: 48.4 : 93.2 22.7 
Michigan ; 98.0 :4/ 2,0 i: 17.4 : 87.7 56.8. 
Arkansas, 1929 89.9 :5/10.1 ; - 3: 50.7 3: 60.3 
All areas : 94.4 3 006 : 14.7 
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i Pyrox. 

2/ Arsenate reported applied alone. 

%/ Arsenate and nicotine sulphate. 

4/ Nicotine sulphate and copper carbonate. 
5/ Copper acetate. 


Ve 


Insects ‘ix Ke herry moths, flen beetlcs, and grape rootworm beetles, 
arc controlled by adding.a.poison to the spray, such as arsenate of lead. 
About 3 pounds of the powder were adfed to 190 gallons of spray at a cost of 
about 95 conts, An arsemical poison wns generally added to the Rordeaux spray 
in the Chautauqua-Eric grape belt and in Michigan. It was used in about half 
the quantity of spray material applied in ArKe nsaAse. 


Soap is added to.inerease the sprending and adhesive qualities of the 
sprey as well as a contact insecticide and was used in over one half the spray 
material applied in the. Michigan and Arkansas vineyards. © 

Nicotine is principally. used for the control of the grape-leaf hopper. 
An average of three fourths of a pint of nicotine sulphate was added to 160 
gallons cf sprey at a cost of $1.10. No nicotine was used on grmpes by the 
growers interviewed in Arkemsas. Nicotine was used in almost helf the spray 
material applied to the Girard vineyerds. 


Time of Spraying or Dusting 
About 60 percent of the spraying in the New York and Pennsylvania vine- 
yerds was done in July, and about twice as much in the first half as in the 


ast half of July. (table 68.) 


Table 68. - ‘Number of vineyards for which spraying or dusting was | 
| reported dur ing indicated Week 1928 


Month : eee °* New York ' Pennsylvania | . Michigan ; lee) 
7 : . Number : Number : Number : Number 
Merch : urd : : : : 1 
April ; lst : : : : 6 
: end : : : : 5 
: jrd ; : : ; a 
: 4th : 2 . : : 20 
May ‘ Lst : 8 : : 27 
: end : : $ Ll : rea) 
‘ Jrd : 2 : H 2 : 26 
: 4th $ 2 . S 2 ; 17 
June : lst $ 9 $ 8 : 28 : 25 | 
; end : 7 - 3) : 36 : 23 
. ord : 10 : : 29 :. 10 
: 4th : 8 : 6 : 19 : 14 
July : lst. : 20 : 25 ; 26 : 9 
: and ‘ 33 : 11. ¢ 18 : 6 
: ord : 14 : 14 : 12 : 1 
: 4th : LO ‘ 5 3 6) H : 
August § Ist 3 +) : 7 : 7 : L 
: end : 4 : 2 $ 4 : 
: ord : 1 : 2 : 2 
: 4th : | : 1 : So 
September: - ‘ | : 2 . 1 . 
Total l/: — : 97 : AQ : er. 72 


1/ Includes all vineyards for which the week and month of ench application of 
spray or dust were reported, 
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Most of tho snraying in Michigen in 1928 occurred from June] to the 


_— 


middle of July, more vineyards boing spreved in gune then in July. 


a. In Arkansas the amount of spraying continucd at cbout the same rate 
from the last weck in April to the second week in June. Twenty-six Arkansas 
vineyards were spreyod only once or twice during the soason; 18 of these 
vineyards were sprnyed before the bloom, or not lator than the middle of May, 
and 8 were not sprayed until after the bloom, or until after the middle of 
nye The vineyards sprayed before the bloom period produced, on the aver ée, 
about twice as many grapes as did those sprayod for the first time during 
the scason after the bloori. In 1929 in Arkansas, it Was important to apply 
the first spray before the bloom. 


Spraying and Dusting Costs 


The cost of spraying an acre once varicd from an average of 33 in the 
Finger Lakes cerca to $8.77 in tho Hudson Valley arca, the aversge for all 
areas being $4.68. (toble 69.) Usually about one third of the cost was for 
sorey materials. Only 30.54 worth of sprey material was applicd per acre for 
no spreyins in the Pingcr Lekes arcas comps.red with an average of over $32 
per acre for vineyards studicd at North Hast, Pa., and in Chaute uqua County 
and the Hudson VYalicy. 


Tho cost for the usc of the spreyor in aprlying one syray avere ged over 
Sl per sere. The lsbor cost wis usuclly more then Gl per acre for applying 
one stray, and the rower to haul the spreyer cost an aver ge of 80.56 per acroe 


Forty-three of the growors intorviowed hired spreyers end 12 hired 
dusters. (table 70.) The total cost of spraying an sere of vineyard once Was 
less, on the average, with hired than with owned machines. (tebke 71.) Most 
farmers who hired sprayers hed a small acreage of vineyerd and orchard. Hir- 
ing a sprayer is Sometimes a cheap way of getting = small vincyerd and 
orchard sureyod. However, timoliness is sometimes of prime importance and 
if tho spreyor cannot be hired when needed most, depéendenne on hiring a 
sprayer may prove verycostly. Some growers reduce the exynense of spraying 
by owning a sprayor in »~artnorship with o neighbor. 


Ton Arkansas gsrovers used, in 1929, hand-pump outfits to spray their 
vineyards, These usuclly included a barrel with 2 cnpacity of 50 gallons. 
On the average, Arkansas grovers with hand-pump outfits applicd about helf 
as much suray per acro of vineyard as was applicd when power outfits were 
used. No doubt the foliage vas bettor covered with spray when applicd with 
high-pressure pover outfits. 


The hand=purm: svreyers were much cheaper to maintain, but more labor 
was uscd in spreying on eere vith hand pump than with powcr sprayers. The 
total cost of aprlying one spray per acre was only 51 conts less with hand 
sumps than with power sprayorse 


7 “xe 


Table 70. —= Number ot spreyers and dusters of indicated kind on farms 
studied, by arcas, 1928 1/ 


{Sprayers used in vineysrds :Spray-: Dusters used in :Dus ters 


. Owned ss Hired :ers on: vineyards : on 
: > : for ;: farm :* Owned :Hired : farm 
Area : : 2 :Vine= sbut not : : for sbut not 
| sPovwer :Trac=': Hand : yerd :used in: Pover: Hand svine= :used in 
: : tion : - use :vine- : : ; yard : vine~ 
: $ : . syard : : ; use :; yards 


sNumber: Number ; Nuibor : “Number : Number: Numbcr:Number: Number: Number 


Niagora COe,N.Ye: 2 8 : : > SS 3 : 4 : 
Chautauqua Co,N.Y: 23 ;: a 3 : 2 3: 88 + 4 § : : 1 
Finger Lakes,N.Y: 15 : MM: Ls: 5 3: ed > Ll ; o 3 : 5 
Fudson Valley,NeY: 19 : : 2 3 : 7 3 8 6 3 : 2 
Fennsylvania >; Ol : 21: >; dis: 9 3; 6 3 : 6: L 
Micint 2a > 47 + 1 : 2 : 12 2:  8': 16 : 1: 6 : 4 
Arkansas (1929) : 67 : ~ : 10 ;: 135 : 1s: : : : | 
Total ; 222 3: 18 : 15 3: 45 : 75 3: 27 3: JO s 12 3 15 
oone sprayers and disters were owned jointly by 2 growers. Hach share of a 


sprnyer or duster reported in the study was counted as one machine, except where 
records were obtained from both owners of the innchinege 


Traction spreyeors were also cheaper to operate than power sprayers. 
Inventory values for troction sircyors avernged but $47 per machine compared 
with $226 for power sprayers. (table 72.) In the Finger Lakes area an applica= 
tion of spray Was applied with traction sprayers for 75 cents less per acre than 
with power sprayers, but only one half as much sprey vas applicd per adre with 
the traction cutfit. Most of the traction sprayers were over 20 years old and 
no new traction sprayer had been purchased since 1919 hy the growers interviewed 
in the Finger Lakes areca 

On the averaee, in Michigan in 1928, it cost about 81.20 less per acre 
to dust once than to sv~ray once. Michigan growors dusted 3.7. acres in about 
the. time required to spray one cere. One important advantage that, dusters have 
over sprayors is that a dustér will cover a vineyard in much less time than a 

sprayer ; this vrob:bly explains why so many of the larger vineyards in 
Michigan were dusted. Michigen erovers that reported dusters had, on the aver- 
age, 37.5 acres of vineyard and 5.2 acres of orchard. Michigan growers having 
one sprayer or a share intcrest in cnc sprayer hod am average of about 22 acres 
of vineyard and 7 acres of orchard + | | 


Most of the erowers interviewed having a sprsyer or duster owned but L 
machine. Seven Arkarsas growers had more than 1 spreyer; the averege number 
WAS Se “These 7 farms had an average of 50 acres of vineyard and 76 acres of 
orchard, or for each sprayer on average cf 16 acres cf vineyard and 24 acres 

f orchard. (table 75.) In areas where the time of applying the vineyard spray 
is less exacting thnn in Arkansas, a much larger grape acreage is cared for per 
sprayer. Thus in the Chautauquni-Erie belt and in the Finger Lakes area where 
vineyerds, if spreyed, ere usually spreyed but once during the season, the 
farmers having one pouer sprayer hat on the average about 30 acres of vineyard 
and 12 acres of orchard. | | 
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Table 72. - Machine cost of using power sprayers, power dusters, and 
traction sprayers, ell areas, 1928 1/ © 


LGD. ASAI Le ail TT | 


Ttem :° Power : Power: : Traction 
| | > Sprayers : dusters : sprayers 
Sprayers and dusters at end os : : 
of year | number : 217 ; A : 18 
Season's use per machihe : : | : : 
Vineyard a a hours 3. Oo : OL 2. 32 
Other | do 2 ee: 9 : 6. 
| Total : 120 40 : 38 
Inventory value of machine at. : : : 
end of year dollurs: 226 : C43 : 47 
Costs per season, per machine : : : : 
Depreciation 2/ do : 33 : 34. : 4. 
Repairs | a, do. : 12. : 2 : L 
Gas ao : 7 : 2 : - 
Oil do : 2 : 1 : -_ 
Interest | — do : 15 S 16 : 3° 
Qther 3/ do : 8 : 6 : 1 
Total oT OL _ 2 
Cost of machine per hour : . o : 
of use do 2 9.64 > 1.02 > 0.24. 


1/ Arkansas, 1929.. ee | 

e/ Depreciation; the value of a machine at the end of tho year was subtracted 
from itsvalue at the beginnings of the year or from its cost price if bought 
during the year. | | 

3/ Information.wis obtcined fran .the .grower.concorning depreciation, repairs, 
ens, oil, and interost, and these costs wers ussumed to represent 90 pereent 
or the. total, the other 10 percent was ussumed to covar the cost of housing 
machine and the usc of farm lshor in ropairing and enring for machine. | 
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Machine Cost of Using Power Sprayers 


Qn an average, ower sprayers were used the greatest number of hours 
per meason, in Arkansas, or 176 hours, and the least number in Michigan, or 
"6 hourse (table 74.) 


Growers inventoried their sprayers at the end of 1928 at an average 
of $264 in Pennsylvania and $210 in Michigan. The average cost of operat- 
ing sprayers for the year amounted to about one third of the inventory value. 
CaS | and oil expense was a small part of the cost, varying from an average 
of $5 per sprayer for Michigan to $14 for Arkanaas Depreciation was the 
Largest cost item and varied from an average of $29 per machine for Michigan 
to $41 for Pennsylvania. 


Table 74, - Machine “cost of using power sprayers used in vineyards , 
by States, 1928 1/ 


Ttem -New York : Penn : Michigan : Arkansas 
; :syivania : : 
Sprayers, end of ycar number : O77 : D9 3: . 43 : (67 
Season's use ‘per sorayer : : : : 
Vineyard hours ¢ Oe : 42 3 ss) $ 76 
Other | | do 3 84. : A5 3 pas) : LOO 
Total do :;: 116 : B87 78 ‘ 176 
Inventory value of sprayer : : : : 
at end of year dollars: 2822 : 264 3 210 : 211 
Cost par season,per spraycr : : : | : 
Depreciation 2/ do : 82 : Al ¢ 29° ; SL 
Repairs do ; 10 : 6 3 13 H 19 
Gas — | do 3: . 6 : 5 3 4. : 11 
LL do 3 2 : Ls: 1 : 3 
Interest 3 do 3 14 : 15: 16 - 17 
Other 2/ do % ? : 83 7 : 3 
7 | Total do :_ 71 : 76 3 70 : 90. 
Cost of sprayer oparation 3 ° : 2 | _ 
er hour do : 0.61 : 9.87 : 19,90 ; 0,5) 
{/ Number of sprayers at end of year: Nuwnaber of different machines for 
which cest data wore complete. <Any sprayar or duster oc ned jointly with 4 


farmer rot included in this study was counted as one machine» 
ef See footnotes 2 and 3, Table 728. 


Cn an average, depreciation costs decreased as the age of the sprayer 
increased. The depreciation during the first or sccond year the sprayer 
was used averagedabout $75 per season. About half as much, or $37, was the 
yearly depreciation of sprayers that had been used six seasons. In 1928, 
depreciation averaged only $18 for machines bought before 1922. (table 75.) 


7% 


Table 75. ~ Number and value of power sprayers that were purchased new 
in the year indicated, sprayers for all areas combined, 


2928 
: > Initial : Inventory value per - : : 
Year — ; New ; cost : sprayer in 1928 3: Depreciation 

purchased 1/ : sprayers +: per : Beginning :; End of : in 1928 
; purchased : sprayer - of vear $3 year : | 
|  : Number ; Doliars : Dollars : Dollars ‘ Dollars 
Prior to 1922 : el ; 372 ; 170 So 152 — 18 
1922 6 LZ : 451 : 125 : 156 —s yx 39 
1923 : 24 : 504 : 298 : 209 H 37 
1924 : 28 : 469 : 274 : 238 : 36 
1925 : PA* : 463 ; 259 : 212 : 47 
1926 : re) : 49@ : 355 : 313 : b 
1927 : 9 : 576 : 451 ; 376 $0 75 
1928 9. > 641. :2/ 641  : 565s 76 


1/ The Arkansas data were for 1929 and the other data were for 1928, and the 
Arkansas sprayers purchased in 1929 were included with the sprayers purchased 
in the other areas in 1928, etc. | 

af Average cost of sprayers purchased during the year. 


The average price paid for new sprayers bought before 1922 was $372. 
Prices paid for sprayers tended to increase from 1922 to 1928, the average for 
1928 being $641. (table 75.) The sprayers bought in 1928 were generally of 
larger size than those bought prior to 1922. | 


Not taking into account the quality of spraying, the old sprayers were 
operated more economically than the new ones. The average cost per hour of 
use for the sprayers purchased new in 1927 and 1928 was $1.15 compared with 
& .77 per hour for sprayers that were purchased new during 1924, 1925, and 1926. 
The older sprayers were operated more economically in 1928 because the depre-— 
ciation, interest and repair costs amounted to only $68 per machine compared 
with $106 for the newor machines. 


More was spent for repairs on the oldest machines than on the newest 
machines but depreication and interest were less on the oldest sprayerse 
On the average, the oldest machines were used more hours during the season 
than the newest machines were used, and the cost par hour for the oldest ma- 
chines averaged but 62 cents, as compared with a cost of $1.15 per hour for 
the newest machines. (table 76.) | 


Arkansas grape grovers more frequently bought uscd pprayers than did 
prowers in the other States. Dcalcrs probably truded with the apple growers, 
new sprayers for old ones, and sold the old sprayers to grape growers. (n 
Arkansas farms where aprayers were used less than 190 hours during the season, 
only about one half of the sprayers had been purchased when new. (table 77) 
The price paid for the used machines was about one third of the price paid for 
the new sprayers. The machine cost por hour of use to those who purchased 
used sprayers was about one hAlf as much as the cost to those who had purchased 
new machines. Most of the growers who had more than«100 hours of work for a 
sprayer during the year purchased their machines when they vere new. - 


Be 


Table 76. ~ Machins cost of using power sprayers that were purchased 
oa new by the 1928 Omer by age classes, nll srees 1/ 


"Power “‘Spra er urchased — 
Item : - prior to ; : 
- : 1924 - 1924—-19R6 3 L927 m1 ees 
Sprayers © umber : ay, . 71 : 18 
Season's use, :1928 . hours: § 14” : 111 = 110 
Initial cost - - gollars: 444 . 474: 609 
Inventory value at cond of 2 7 : 
1928 season: do : 196 : 255 fs 471 
Cost during season . : : : 
Gas and oil . oe do : 14 . 8 ¢ 7 
_ Repairs OG 25 : 9 : 7 
Depreciation: do 3 30 | 2 41 : 75 
Interest eee dO 15 $ — 18 : 24 
Other do ; 9 : LO : 13 
Total do 3: ol oo 86 > 3 126 : 
Cost per hour of use. ——.do_ : (0.68 9,77 : 1.15 


1/ Data for Arkansas were tnrken for a year inter than data for the other areas, 
and the power spra ayers purchesed in Arkansas in 1924 were included in the age | 
group, prior to 1924; the years 1925-k927 in the age group, 1924—~1926; the 
years 1928-1929 in the age ETOUD y 19 27=1928 4 


Table 77. ~ Machine cost of using pewer sprayers that were purchased 
as. new and as used mech ines , Arkansas sprayers, 1929 
sSprayerw used lcss Than Sprcyors used 100 hours or 
7100 hours during, scascn:more during season 
Item : Purchased: Purchs sed “as: Purchased: Purchased as 
| | 1 when new :used machine: when new ; used maehine 


Sprayers =—~—S——s amber: 1s : 12 ,; 24: 5 
Sensonts use, 192° pours 5? st BBS t OM 
Initial cost dollars: 4690 +: 143 + 517 3 ol 
Inventory value at. end of . oy | . oo. 
1920 season dg Bs ND At 188 | 
Cost during season: : | * oo - . | : 
Gas and oi sa ta ae 29 12. 
Repairs = © do 3 5 5 0 oS > 31 3: 9 2d 
Depreciation ~ do +: BF +: 7 2: 50°: 8 
Interest = ~© do os. 20. : a : 28 11 
ther nr: Conr | ee: 7 
Total — do : 79 : 56 14% 2 57 . 
“Gost per hour of uso __ do _ i 1.88 0.64 :  Oe02 0 88 


81. 


Size of sprayer was associated with the season's total spraying work. 
On an average, sprayers of 200 gallons caprcity were used 187 hours duri ng 
the season whereas spraycrs of 50 to 100 gallons capacity were used only 69 
hours. (table 78.) Although it usually took longer to spray an acre’ of 
grepes with the larger outfits than with the smaller ones, about twice as 
much spray Was applied per acre per application with the larger outfits. 


Table 78. - Size of power sprryers used in vineyards, and cost factars, 
by States, 1928 


TOWER SPRAYERS 
Approximate capacity: _ >; Pennsyl- 3; > Arkansas : 

allons); New York : vania _: Michigan : (1929) : Total 
: Number : Number ; Number : Number : #£Number 

50 : 5 ° 0 bY : 1 : é 

100 : 18 : 5 : Re : 8 : 53 

150 ; 18 >: 18 > °° 1B 3 15 : 6A 

200 and more: 13 : 26 ; 8 : 43 : 85 


Total _:1/ 54/40 _ 


USE_OF SPRAYER ‘DURING SEASON (VINEYARD AND ORCHARD WORK) 


Hours > Hours > Hours : Hours ; Hours 


90 to 100 : 61 : 67 - : 78 ° 3 7O : 69 
150 : 77 : 75: 70 > 104 7 20 
200 and more : 263 : LOO | : 139 : 220) : 187 

Average : 115 7 88 Bt LD a 129 


MACHINE COST OF USING SPRAYER-FOR SEASON (VINEYARD AND ORCHARD WORK) __ 
> Dollars : Dollars ; Dollars : Dollars : Dellars 
50 to 100 46 : 43 3 


159 : 61 : 67 © : 
200 and more ; 29k. BD : 
Average : 71 : 76 : 


SPRAY MATERIAL PER ACRE OF GRAPES 
: Gallons ; Gallons :;: Gallons : Gallons : Gallons 


99 to 100 : 81 : 79 | : B86 os 76 : o 
159 * 155 3: 118°. 3: 83 9; 99 : 195 
£00 and more : 269 : 115 © : 129 : 184 : 164 

Average : 148 >: 112. 88 : 155 ; 125 


ING COST PER ACRE. OF CRAPES (CNE- APPLICATION) 


TOTAL SPRAY ae 
Dollers : Dollars : Dollars : Dollars : Dollars 


590 to 100 : 4.95 ; 4209 : 416 : Oeol §$ 4.425— 
150 : 7 ect : 0268 : de ld : 4,00 3 4.908 
200 and more 3 7072 3. Deseo 4,08 :: 5.56 ¢:. Deol 

Avernge : 6 09 ; yrs) : 3e7D. 3 OeOl : 4.91 


1/ Does not include 3 spreyers for which detailed informtion was incomplete. 
2/ Does not include 1 sprayer for which detailed informntion was incomplete. 
3/ Includes cost of materials, labor, power, use of spreyer, etCe 


8 oe : 


The cost per hour for the use of a sprayer was largely determined by 
the number of hours the sprnyer wis used during the serson. About 3 sprayers 
out of 10 were used less than 50 hours during the season, averaging 30 hours. 
The cost per hour for these svrayers averaged $1.70. (table 79.) Twenty- 
seven percent of the sprayers were used 150 hours and more y averaging 279 
hours per season, and the cost per hour for these sprayers was only 44 cents. 
Sprayers which were used 279 nours,did twice as much orchard as vineyard work. 
Many of the large sproyers vould. not have been owned on these fe rms except for 
the orchards. 


Table 196 - Relation hetween hours the t power sprayer was used during 
season and cost of use, date combined for cll areas, 1928 1/ 


a es 


Sprayer used -- 


Item : Gess than ; 50 te 99: 100 to 149: 150 hours 
So - : oO hours : . hours..:; hours ; and more 
oprayers number ; 64 70 : 25 6) 
Season's use per spreyer ; | : 
Vineyard _ hours ; 25 44, : 59 89 
Other oe do 3 Oo : PAS . ey, - 190 
Total : 30 : 68 : 116: 279 
Inventory value of sprayer: | . . | , 
at end of year dollars: 213 : 209 : 215 } 265 
Cost per scason, per spravcr: : . ° 4 
Depreication dollars: eB : 29 : 34. : 44 
Repairs a ao: 4 $ 7 3 14 : 26 
Gas do 3 a : 4, : 6 : 17 
Cil do ; oo : 1 : 1 : 5 
Interest do : 15° : 14 : 16 : 19 
Other | | do : 5_ ; 6 8 a ee 
‘Total ; 51 ee: ee 4 
Cost of sprayor per hour do : 170 : 0.99 ; 0,68 0,44 


1/ Arkansas, 1929. 


Sprdying end Dusting -Crevs 


Three fourths of the vineyard spraying in Arkansas was done with a 
erew of 3 men, usuclly 2 men who followed the mchine, each directing a nozzle 
at the end of a long hose,and a driver. The trailer system was also generally 
followed in Hudson Valley, where 78 percent of the spreying was done with a 
crew of 3 men or more, (table 80.) In Michignn cver one half of the spraying 
of vineyards was done with one man to the outfit. Nozzels wore fastened to a 
frame on the side and rear of the machine, In the remaining areas, 2 men were 
more commonly used with a spreyer than any other number, 


B36 


Tahle a0. ~ - Proportion of ‘power spraying and’ dusting done with indicated... 
i number of men in crew, by areas, 1928 
- sPercenta 


ge of acreage covered by: Crew : be 
oe _tindicated number of mon in crew: not : ; Acreage 
Area mS ars 4 0r : ro- ; Total :covered 
: ys lo: 8 : 8 more :ported : : lf. 
7 :Percent:Percent: Percent: Percent: Porcent: Percent: Acres 
opraying: : : 2 2 8 | : 3 
Arkansas (1929) + 2,1:°: 15.7 : 76.6 : 502 : O04 100.0 : 2998 
Michigan : 56.8 : 36.9 : 4.63 3: 2.0 : —»— +: 100.0: 2968 
North East, Pas 5 -Blek---t 6706 2° 920 3 LCoS t o@ £° JYOOO : 1498. 
Girard, Po, Ag5-4-B6el 3: 4.3: - : 5.1 :.100,0: 603 
Chautauqua Coe N.Yer 37.9 : 45.9 +: 16.2 -— - +: 100.0: ° 5@ 
Finger Lakes; N.Y. De O.- 2-696 2+ BB: a” ~ > 100.0 : 76L 
Hudson Velley, N. Yor ~ 3: 21.5 : 69.2 : 18.3 : -. : 100.0: 262 
Niagara Co., N.Y. ~' :100.0 : - : ~ =: = 3 100.0 : an 
All areas ° 2446 S160) "+ 31,0 ° 400°: O64 +: 100,0 : 9683 
Dusting: oo | 7 : - . ft og _ 
Michigan : 88.3 211.7 : - ¢: =. : 100.0: 1917 . 
Chautaugqua-Erie - 5504° : 26.8 :.17,8 —~ foe 100.9 709 


1/ Example: 25 acres Bet or’ dusted 2 


times was counted as 50 acres ; spreyed — 
or dusted 3 times, as 75 acres,’etec. | 


In each of the areas, except Girard, most of thio spraying of vineyards 
was done with 2 horses.’ In Girdrd, 71 percent of the spreying was done with 
tractors. (table 81.) In the ‘Finger Lakes ares shout 20 percent of the spray- 
ing was done with 1 horse. ‘Dusting ‘of vineyards was usually done with 1 man 
and 2 horses, 


Table 81. - Relative importance of different kinds and units of power 


used in hauling power spreyers and. power ‘dusters in vineyords , by areas, 1928 
3Percentage of vineyard ‘+: Percentage of ‘: ° | 
sacreage covered by ‘indi-: vineyard acreage: ; Acreage 

Kind and area : cated number of horses | covered a ty = > Total « covered 


3 or + Pow : 1/ 
© ol 5 2 -: more  ‘:Tractor repo toa 

| :Percent: :Percent: Per’cent 3Percent: _ Percent: Percent: ieres 

Sprayer: | ° ‘ 


*e 
° e 


ee 


Arkansas (1929) : 1.1 3 92.7: 1,3 : 4.5:  O.4 °: 100.0: 2998 
Michigan > 41.5 % 944.2 : 0.9 3: 3.6: .: 100.0 : 2968 
Worth East, Pa. + 7664 % : 23.6 37 “+ 100.0: 1498 
Girard, Po. - > 24.2 3 > 70.7: Sel .: 100.0: 603 
Chautauqua Co.,N. Y, te. BBehopie lc A198 so 100.0 : 5B2 
Finger Lakes,N.Y.: 29.8 50.7 : > 19.5 34 : 100.0: 761 
Hudson Valley,N.Y: 2,8 89—2 3 : 5,9 :2/11.1 : 2100.0: 252 
Niagara Coi, N.Y.: ; LOO.9 : : : 100.0 : 21 
All areas See 82.5: 0.7 +: 12.9: 0.7 : 100.0: 9683 
Duster; SU of : ee er : 
Michigan (ot 266 3 (9345 3 : 3.9: > 100.0: 1917 
Chautauqua-Prie. .t 2,1 84.8 ;: ; 13.1 ;: 100,0 : 709 


i/Exanp1 29 acres 
Sprayed ished 


af Antal and muck. 


sprayed or dusted 2 times was com ted as 50 acres 
as 70 acres, cte. 


Bide 


Increasing the numher of men per crew usually increased the cest of 
spraying. Thus, inereasing the number of men from 1 to 2, increased thecost 
of spraying per acre 74 cents in Michigan and 80 cents in the Chautauqua-Erie 
helt. (table 82.) This comparison is of cost a lone and does not consider the 
effectiveness with which the spray was applied. More spray was applied per 
acre and the foliage was probably more effectively covered with the larger out= 
fitse . . . ; 


Tarple 82. - Cost per acre of vineyard for applying one spray or dust 
with indicated crew, hy areas, 1928 


oe : : Amount :Time to ‘_ Cost per acre 
Kind, area and crew :Vine- : applied: cover ; Man  :Motive ;: Ma- ; Total 


:yards :per_ acre: ne acre; slahor _: power :chine ; 
:Number: Gallons : Hours :Dollars; Dollars: Dollars: Dollar 


Power sprayer . 
Arkansas (1929) 


ee ee ee 


e 
e 
» 
@ 
° 


ee €¢ 686 
ee 68 ¢86 


£ men~-3 horses : 8 LOL 1.5 0,74 : 9,435 : 1,02 el? 
omen-2 horses i 49: 166 ; e909 3: «1236: 56: 1,10: 3,02 
Michigan — : . . og ; . ! —- 
1 man-2 horses : 39; Sl + 0.9 : 043 | oo9 : Lell : 1493 
&£men=2£ horses : 19° 99 * 4.2 3: 1,04: 57: 1,06 : 2467 
3 to 5 men = 2 te: : : ‘ cs : | : 
4 horses : 5 3 125 3 1.4 : 1,97 3 48: 1,28 : 3,73 
. Chautauqua-Erie : : $ ¢ : ‘ co 
l mane2 horses 3: p23 113 —(: 1.4 : 230: 49: 1,58 : 2,87 
2men-8 horses :. Bl: 149 : 164 : 1.26: 279: 1.62 : 35.67 
3 men=2 horses ; 10 : Q7 Let 3: 1,99: OL: 1,10: 3,61 
1 to 2 men-tractor 18; 117 3 0,8 ; e8D 963% 2O7 3 2.45 
Hudson Valley ° e : ° ‘ . : _ , 
3men-2 horses: 7 3 142 : 2,0 3; 2,57 * 1.0 + 1.17 : 4,78 
Finger Lakes : : 3 : : 
1 to 3 men=1l to : 5 . . . 3 
2 horses 1l : 2 lel 1.99 : 648 % 1e13 : 2470 


iraction sprayer 
Finger Lakes 


1 te 2-men=- 1 to 


ee © 28 6% 209 ge 


ee 0 ee 0@0 @68 S¢ 8 e@ ee 
ee ‘ea ¢ 
oe eo 08 e 
ee «60 48 ® 
ee et 
s 


2 horses 4: 42 +: 166 : 1625: 048 3: (633 3 RoE 
Power duster : : : : : : 
Michigan » (Peund)} Do. : : ) 
1 man-2 horses : 17 : . 16 3: O64 5 el? : eld: eDl 3 eG 
Chautauqua-Erie : ‘ = ot : : ce 
1 man=2 horses . 53 21 0.5 : 21: 028: 92 > 1.41 
2men-2 horses =: 5; 87 : 0.3.3: e283: 18: 71: ile 


1/ Does not include cost of material. 


In the Chautauqua-Erie area 18 vineyards ‘werd: spreyed with a tractor- 
drawn outfit. It réquired less time per acre, on the uverage, to spray these ~ 
vineyards with a thractor-drawn outfit than it did othey vineyards in the 
Chautauqua-Erie area where horses were used to haul the sprayer. The total cost 
of spraying an acre of vineyard once e averaged less for the tractor-drawn than . 
for the horse-drawn sprayers, | 


85, 


The average spraying and dusting costs per acre, by areas, fer all 


vineyards included in the study, var 
vineyerds studied in Arkansas to 44 cents per 


Niagara County, N.Y. 


The averages \ 
the vincyards 


of growing gropes. 


(table 83 « ) 


harvesting and imrkcting. 


ied from mn average of $13.72 per acre for 
nere for vineyards studied in 
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